
de maximis, inc.
9041 Executive Park Drive

Suite 601
Knoxvflle. TN 37923
(615) 691-5052

May 9, 1991

VIA OVERKIGHT COURIER

Ms. Carol Manning
Enforcement On-Scene Coordinator
United States Environmental Protection Agency (3HW33)
.Region III
841 Chestnut Building
Philadelphia, PA 19107-

Reference: METCOA Restart Site
Pulasfci, Pennsylvania

Dear Ms. Manning:

On behalf of the Respondents in the above matter, this letter
transmits four copies, one of which is unbound, of the report
covering completion of the work elements defined in Work Plan No.
1 for removal response activities at the METCOA Restart Site in
Pulaski, Pennsylvania.

Sincerely,

de maximis, inc.

Ma£k A. Travers
Project Coordinator

MAT/hg

cc: METCOA Removal Response Group

Hlt:mamlng.11/dslc:3/3Q21
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de maximis, inc.
9041 Executive Park Drive /•'**""*x

Suite 601 f
KnoxviUe. IN 37923 "v /
(615) 691-5052 - x—'

Except as provided below, I certify that tha information
contained in or accompanying this report of Work Plan No. 1
activities is true, accurate, and complete. A3 to those
portion(s) of this report for which I cannot personally verify
their accuracy, I certify under the penalty of law that this
report and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate tha information
submitted. Based on my inquiry of tha parson or persons directly
responsible for gathering tha information, tha information
submitted is, to the best of my knowledge and belief, trua,
accurate, and complete. I am awara that there are significant
penalties for submitting falsa information, including tha
possibility of fine and imprisonment for knowing violations.

*V>
Signature:

TrKama: Mark Travars
da maximis, inc.

Titla: Project Coordinator
METCOA Restart Sita

Fl U:mtc»rt/dsk:3/3021
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experienced Industrial activity. The site is bounded to the south and west by Buchanan Run, a tributary

of the Shenango River, to the east by Route 551 , and to the north by an area where a public flea market

is held one (1) day a week on a seasonal basis.

ERA has reported that materials handled by METCOA during its years of operation included materials

containing lead, chromium, cobalt, copper, cadmium, magnesium, nickel, molybdenum, zinc, selenium,

thorium and thoriated compounds.

1.3 SUMMARY OF COMPLETED RESPONSE ACTIVITIES

On January 22, 1986, the Nuclear Regulatory Commission CNRC") issued an order to the owners of the

site which modified the facility's license. The order requested preparation and Implementation of a

decontamination plan to address the owner's alleged failure to 'control' the presence of licensed

radioactive material at the site following the shut-down of plant operations. The NRC commissioned the

Radiological Site Assessment Program of the Oak Ridge Associated Universities fORALT) to conduct a

radiological and extent of contamination survey of the site. This work was performed in April, 1986 and

provided a baseline assessment of the facility property.

After issuance of the NRC/ORAU assessment report, the Pennsylvania Department of Environmental

Resources CPADER1) conducted their own site assessment confirming the results of the ORAU report

PADER requested EPA to investigate potential threats to the public health and environment. As a result

of this request, EPA performed a site assessment including site material sampling between June and

September 1986. TNs work was performed using EPA's Technical Assistance Team (TAP) and the

Environmental Response Team CERT*)- Geophysical surveys including a magnetometer survey and

ground penetrating radar f3PRO were performed as part of this assessment Following the EPA site

assessment, the EPA On-Scene Coordinator fOSC") requested that a CERCLA Removal Action be

performed to secure and stabilize the site. In March of 1987, EPA and their subcontractors again
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1,0 INTRODUCTION

1.1 AUTHORITY FOR WORK
' ::The United States Environmental Protection Agency ("ERA") issued an Administrative Order ("Order*) dated

1 7 August 1 990 pursuant to Section 1 06 of the Comprehensive Environmental Response, Compensation

and Liability Act of 1980, as amended by the Superfund Amendments and Reauthorization Act of 1986,

to a list of Respondents. A small number of the Respondents have chosen to respond collectively and

have formed the Metallurgical Corporation of America ('METCOA1) Restart Site Removal Response Group

('Group") to perform the work set forth In the above-referenced Order. The Group, subject to EPA

approval, selected de maximis, inc. fde maximis1) as its Project Coordinator and GSX Services,
Ina/Laidlaw Environmental f GSX/LaidlaW) as its contractor. The Group authorized GSX/Laidlaw to

prepare Work Plan No. 1 (Work Plan") as outlined in Section 8.4 of the Order. Subsequent to EPA's

approval of Work Plan No. 1 on October 23, 1990, the Group authorized GSX/Laidlaw and their

subcontractors to mobilize to the Metcoa Restart Site (the 'site4) for work plan implementation. This report
documents the completion and performance of work outlined in Work Plan No. 1 and is submitted in

compliance with Section 8.13 of the Order.

1.2 PROJECT LOCATION AND DESCRIPTION

The site is located on Route 551 and Metallurgical Way, (Figure 1) approximately one-half mile north of
the village center and Route 208 In Pulaski, Lawrence County, Pennsylvania. METCOA. now bankrupt,

was In the business of trading, recycling, and reclaiming metals and producing alloys at the site from the

mid 1970'suntfl 1983.

The area surrounding the site is primarily rural and agricultural in nature, however a galvanizing facility

occupies an industrial development lot adjacent to the south side of the site. The METCOA property is
approximately 22.5 acres, of which 6 acres, containing a building, is enclosed by a chain link fence. From

all appearances these six (6) acres appear to be the only portion of the 22.5 acre site that has
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mobilized to tha sftaln an effort to secure and stabilize the site. As pan of this effort, EPA consolidated

and sampled drummed material and bulked and staged other material into piles. These piles were staged

outside and covered with plastic to protect them from the elements. Fencing to the immediate south and

west of the originally fenced-off area was installed to secure areas whera drums had formerly been staged

and whera debris and slag were evident in fill areas.

In October of 1 989, ENSR Constructors, acting pursuant to an Administrative Consent Order between EPA

and the ad hoc METCOA Steering Committee, performed additional site stabilization activities. This work

included the movement of the drummed material located outside of tha building to tha building interior.

Tha drums were placed on plywood covered with polyethylene sheeting. ENSR also installed sediment

control silt fencing to prevent surface runoff from certain areas and re-covered piles of debris with

geotextila fabric over double polyethylene layers.

On 13 August, 1990, EPA and their contractors again re-mobilized to tha site to conduct further removal

response activities. Work performed at EPA's direction during this period included: screening of drums

for radioactivity based upon tha 20 ur/hr above background criteria; performing exterior magnetometer

and radiological surveys over tha six (6) acres formerly utilized; and removal of tha miscellaneous debris

and wooden pallet pfla. EPA's activities were discontinued on September 1, 1990 after tha Group

Informed EPA that ft would undertake tha activities required by tha Order.

On October 2% 1 990 GSX/Laidlaw and their subcontractors mobilized to tha site to implement Work Plan

No, I on behalf off tha Group. Material classification, segregation and container sampling proceeded

through December 22, 1990 when this phase of the work was completed and GSX/Laidlaw and their
* "

subcontractors demobilized After receipt of laboratory analytical results, sita materials wera classified into

baste categories for determining tha appropriate off-site management facilities. Following submittal of off-

sita management material profiles, GSX/Laidlaw again re-mobilized to tha sita along with their
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subcontractors on February 25, 1991 to prepare for executing the removal activities. All aspects of the

N removal response effort outlined in Work Plan No. I were completed by GSX/Laidlaw and their

subcontractors by April 30, 1991.

1.4 OVERVIEW OF REPORT

The purpose of this Report is to notify EPA of the completion and describe the performance of the

removal response activities as outlined In the approved Work Plan No. 1. These activities were to:

o Prepare and Implement a site specific Health and Safety Plan ("Safety Plan1) to protect the health

of workers, other personnel and the public from the hazardous substances at the site and work-

related health and safety hazards during performance of the work.

o Prepare and implement a sampling and analysis plan Ŝampling Plan1) to characterize all

containerized and bulk hazardous substances on-site and any hazardous substances in and

about the building where the containers were previously staged.

o Prepare and implement a plan addressing the segregation of similar materials after their

_̂y characterization and the preparation of disposal profiles for hazardous substances found.

o Prepare and implement a plan to overpack or repack containers, as necessary, before leaving the

site.

o Prepare and Implement a plan to address any non-vegetated exposed areas or areas with

accumulated debris which contain hazardous substances in any concentration greaterthan RCRA

(TCLP) limits.

o Prepare and implement a plan for the proper transportation, management and/or disposal of all

drummed/bulked hazardous substances other than mixed wastes to an approved facility

transported by licensed carriers. AH applicable identification numbers and approvals were

obtained prior to transport of materials. All removal, management, transport, and/or disposal

activities were performed in accordance with all applicable local, State, and Federal protocols

(including the Resource Conservation and Recovery Act, 42 U.S.C. 6901 et seo.l. and approved
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in advance By EPA.

o Prepare and implement a plan to remove and properly dispose of, or treat, water containing

hazardous substances existing or collected within or outside tha building, and/or process water

generated during tha implementation of Work Plan No. 1, as necessary.

o Prepare and implement a plan for air sampling and/or monitoring during the work in all areas at

the site which were previously excavated or are excavated pursuant to this Order as well as tha

site perimeter (including at or near tha flea market) to measure tha levels of airborne

contaminants.

o Prepare and implement a plan to investigate the source of arc :o evaluate tha contents of tha

drainage outfall from the sita to Buchanan Run.

An overview of tha Report outlining tha removed response activities performed at the sita is as follows:

1.0 Introduction • This section sets forth tha background of this project and provides a brief

description of tha sita location and history.

2.0 Activities Completed • Tha methods and procedures used for tha segregating and characterizing

sita materials in accordance with tha approved Work Plan ara outlined in this sectioa

ao Material Classification. Selection of Off-site Management Outlets, and Quantities Removed -

This section describes how tha characterization data was interpreted to classify materials into

basic categories for selection of tha appropriate off-sita management outlets. Also outlined by

basic categories ara tha quantities of materials removed off-sita to tha specific management

facilities selected

4.0 Appendices • Tha appendices Include data documenting compliance with tha site-Specific Health

and Safety Plaa Results of tha sita air monitoring program ara included. Medical surveillance

program results win ba submitted as an addendum to this report after receipt of TLD badge and

urinaJysis data In addition to tha above laboratory data, radiological testing data, drum logs, and

a list of correspondence pertinent to tha removal action ara included in tha appendices to support



the texfof ttte Report Sections 2.0 and 3.0.

Appendices are included in this document for the purpose of presenting certain Items of information in

more detail than is appropriate for the body of the text. This arrangement is intended for the convenience

of the readers and users of the document
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2.0 ACTIVITIES COMPLETED

2.1 CONTAINERIZED MATERIAL RADIOACTIVE CHARACTERIZATION

The first major activity at the site focused on determining the radioactive level of all containerized materials

located inside the building structure. This was an important first step In segregating like materials into

groups for sampling and off-site chemical analyses prior to selection of an appropriate management
optioa

The radioactive characterization was conducted as proposed in the approved Work Plan No. 1 and also

the approved Addendum No. 1 to the Work Plan This process was a two-step procedure designed by

the project radiological subcontractor to GSX/Laidlaw, NSSI Sources and Services. Inc. The first step

involved screening the drum contents using a 'portal monitoring device' to measure the external radiation

levels from each container. This device consisted of a stationary wooden-framed opening resembling a

children's swing-set Over the top member were suspended two (2) sensing instruments, spaced at an

interval suitable for the container size (e.g., drums), and to enable detection of activity from opposite sides

>̂ __̂  of the container. The detection instrumentation consisted of an Eberfine RM-23 radiation monitor with two

(2) SPA6 gamma scintillation probes. This Instrumentation was set to alarm at an activity level 6 to 8 ur/hr

above background levels. The containers (drums or totes) were introduced by fbrkOft into the portal

opening, tf the container exhibited a radioactive reading in excess of 6 to 8 ur/hr above background, an

audible (buzzer) and visual (red fight) alarm would be triggered and the container would then be

segregated Into a •radioactive' grouping. Containers not triggering the alarm would be placed In the 'non-
radioactive* grouping.

After this initial segregation a core sample of any contents was extracted from the fun depths an drums
end totes. This sample was then analyzed on-sitefisthe second step of the classification process using

an EG & Q ORTEC 4000 Multi-Channel Analyzer, Model 7450 coupled to a 3 Inch by 3 inch Harshaw

Sodium Iodide Gamma Scintfllator. The analytical equipment was pre-caHbrated using two (2) prepared
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standards exhibiting'nearly tha same energy levels as Thorium (Nat), a radioactive constituent of concern
/- ""

at tha sita. Tha two (2) standarcs were prepared by: ona (1) adding a measured quantity of natural

Thorium 232 monazfta ore (traceable to National Bureau of Standards) to metal turnings to produce a

sample that represented 14.3 pico Curies per gram; and two (2) adding a measured quantity of natural

Thorium 232 monazita ora (traceable to National Bureau of Standards) to off-sita soil to produce a sampla

that represented 15,0 pico Curies per gram above background. Tha core samples from tha containers

were then introduced into a lead brick enclosure with tha 3 inch by 3 inch Nal gamma scintillator located

at tha bottom of tha enclosure. The gamma scintillator and multi-channel analyzer counted both tha

number and level off gamma energies emitted by Thorium 232 and its daughter radiations. Knowing tha

weight of tha sample and tha rate and intensity of radiation enabled a determination of tha level of activity

to ba reported in picocuries/gram (pci/gm). This value was then compared to the 10 pci/grn value

established in Addendum No. 1 to this Work Plan as tha lower limit below which tha materials would not

ba classified as radioactiva materials. Following tha results of tha orvslta analysis and comparison to tha

10 pci/grn level, it was necessary to move some of tha non-radioactive containers previously categorized

by tha portal monitoring device as non-radioactive into tha radioactiva grouping. -̂̂

These individual sampla readings, taken with tha multi-channel analyzer, were used as a quality control

check for tha portal monitoring devica and also for another Important reason. For example, should a

piece of radioactiva material ba situated near tha center of a drum or container, tha surrounding contents

could potentially shield tha emitted radiation from tha portal monitors and thereby not set off tha alarms.

Sinca tha drum and tota samples wera cored from tha center off tha container, It Is likely this procedure

would pick up radioactiva material that would otherwise have gona undetected using just tha portal

monitors. Tha opposite situation Is posslbla whera radioactive material located near tha sida of tha

container would set off tha portal monitoring alarm but not ba detected In the sampla cored from tha

center of the container. Tha combination of tha two steps In tha classification procedure provided a high

degree of confidence that containerized radioactiva material was properly detected and classified for
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further segregation find chemical testing. As a final verification of on-sfte procedures, two (2) samples

i . from non-radioactive containers were sent off-site to Controls for Environmental Pollution (CEP)

Laboratories In Santa Fe, New Mexico for-radiological content analysis using the dissolution/platting

technique with analysis by alpha spectroscopy. These samples were collected from containers that read

less than 10 pci/gm using the multi-channel analyzer. The initial report indicated that the Thorium 232

content of the samples was approximately twenty times less than the on-sfte analysis. The confusion was

due to the fact that the alpha spectroscopy technique only looked at the emissions from Thorium 232 and

not the complete Thorium decay series. Subsequently gamma analysis was conducted by CEP and those

results compared very favorably with the on-stte analysis (within 7%). It should be noted that although

CEP laboratory sheets report values by gamma analysis for Thorium 232, the value reported is actually

representative of Thorium 232 and alt daughter products. Please refer to the information In Appendix A

for comparison of on-sJte and off-site laboratory results and also information concerning CEP's reporting

of Thorium 232 values and their radiological QA/QC data

—̂̂  As a result of the radioactive classification of materials it was initially found that 523 drums and 20 totes

would require segregation and handling as radioactive materials and would also be subject to further

sampling for chemical analyses to determine if the materials were considered RCRA hazardous. The

remaining 450 drums and 26 totes were classified as non-radioactive materials and were also subjected

to subsequent segregation and sampling efforts prior to analyzing management options.

Supporting information for the radioactive classification procedures for containerized material including

. numerical values for the on-site gamma analysis can be found in Appendix B "Radiological Testing Data*

and Appendix C •Container Logs*.
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2.2 SEGREGATION OF LIKE MATERIALS IN CONTAINERS

Following the radioactive determination of containerized materials, the containers were segregated into

non-radioactive and radioactive material groupings. Each of these individual groupings were further

broken down into three (3) sub-groups. The sub-groups were developed from visual observations of tha

drum and tota contents. Tha three (3) sub-groups used to further categorize and segregate both

radioactiva and non-radioactive drums wore; cuttings, slag, and debris. These categories were also used

for totes with other additional designations including plastic battery casings and bricks.

The 'cuttings* were named as such because the materials resembled cuttings, turnings and/or chips that

could result from metal machining or fabricating operations. Nearly all off the materials that were present

in containers in this category exhibited activity levels over site criteria and were therefore classified as

radioactive.

Containers placed into the sub-grouping called 'slag1 contained materials that resembled pieces of

metallic rock of varying sizes and dimensions. It is presumed that these materials were a result off

smelting and reclaiming activities previously carried out at the site and possibly off-site prior to shipment

to METCOA. Slightly less than 50% of the drums categorized in this sub-grouping were radioactiva and

a littla more than 50% were determined to be non-radioactive.

The third sub-grouping, 'debris', consisted off containers containing miscellaneous materials such as rags,

plastic* metallic objects, powdery substances, eta These materials were possibly from site housekeeping

performed during past response activities and/or from operations at the facility prior to shutdowa They

may have also originated from off-site sources prior to shipment to METCOA. Approximately 75% of these

materials were non-radioactive with the remaining 25% exhibiting activity levels high enough to classify

them as radioactiva
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Containerized material in totes was initially segregated only into radioactive and non-radioactive

categories. This was primarily due to the much smaller number of totes than drums and the fact that two

(2) groupings of totes were manageable from a physical handling and logistics standpoint Notations

were made, however, concerning the material content of the totes on the drum and container logs. These

notes were subsequently used for additional sampling and chemical analysis prior to packaging and

preparation for shipment off-site. Notations made generally fell into the same sub-grouping categories

described for the drummed materials, but also included other descriptions such as plastic, rocks, bricks,

sand, etc.

Reference should be made to the container logs located in Appendix C for specific details on which

containers were placed into the sub-groupings and which were classified as radioactive or non-

radioactive.

2.3 CONTAINER SAMPUNG AND CHEMICAL CHARACTERIZATION PROCEDURES

Following the radioactive classification and segregation into sub-groupings by visual observation as

described in Sections 2.1 and 2.2 each container was sampled for off-she chemical analyses. The

samples were collected by a gas-powered augering device which collected a core sample from the

approximate center of each container. The core sample extracted was representative of the full depth of

the container. The sample from each container was collected into 400/500 mi wide mouth sample bottles

for compositing Into samples representative of the groups and sub-groupings described previously.

The parameters selected for analysis by the off-site laboratory were based upon the requirements for

determining whether or not the material exhibited RCRA hazardous characteristics. In addition,

parameters were selected based upon knowledge of site materials and the requirements for information

necessary to obtain approvals from off-site management facilities. The analyses were performed by

Controls for Environmental PoOutfon (CEP) Inc. located in Santa Fe, New Mexico. This lab is one of the
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few in this country licensed to receive radioactive materials and also is fully capable off providing Contract

Laboratory Protocol (CLP) defiverables, although none exist for radioactive parameters. The parameters

analyzed and subsequent results for each sample category are summarized on the Tables at the

beginning off Appendix D. Copies of actual lab reporting sheets are also included in Appendix D.

2.4 BULK MATERIAL SAMPLING AND CHARACTERIZATION PROCEDURES

The preceding sections described the characterization, segregation and sampling procedures utilized for

containerized materials. Some, but not ail, of these procedures were utilized for the bulk debris pile

materials located exterior to the building.

Since these materials were already located in four (4) distinct debris piles there was no need to perform

segregation procedures based upon visual observations or on-site radioactive analyses. In order to

characterize tha four (4) debris piles it was therefore only necessary to implement a representative

sampling program with off-site laboratory analysis. .

. . -. •

The sampling program was conducted in accordance with approved Work Plan No. 1. Each of the bulk

debris piles was sampled in five (5) separate locations around the pile perimeter and at the center. At

each location, a vertical composite sample was developed from three (3) grab samples collected at

regularly spaced depth intervals. Each vertical composite was then gently homogenized in a clean

stainless steel bowl In this manner an five vertical composite samples were composited to form one (1)

single composite sample representative of the whole debris pile.

Samples were collected using a hand-held bucket augering device. Extensions to the shaft of the

augering device were made to collect the samples at depth from the piles. Samples collected were sent

off-site to CEP Labs, inc. for chemical and radiological analysis. Parameters analyzed were selected

based upon the requirements for determining whether or not the material exhibited RCRA hazardous
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characteristics. ' In addition, parameters were selected based upon the knowledge of site materials and

t y the requirements for information necessary to obtain approvals from off-site management facilities. The

parameters analyzed and subsequent results for each sample category are summarized on the Tables

at the beginning of Appendix D. Copies of actual lab reporting sheets are also included in Appendix D.

In addition to the above described chemical characterization procedures for the bulk debris piles, on-srte

radiological analyses were performed using a gamma scintillator and multi-channel analyzer. Each of the

Individual samples comprising the debris pile composite were analyzed using this method. A total of

fifteen (1 5) Individual samples were therefore analyzed for each debris pile. The results of these analyses

are shown in the radiological testing data in Appendix B. It is quickly evident upon examining this data

that only one (1) sample out of a total of forty-five (45) exhibited a level above 10 pci/gm. This sample,

however, was also significantly low enough (22.2 pci/gm), that when averaged in with the results of the

other individual samples for Pile # 3, the resulting average concentration of activity per unit weight would

result in a level below the 10 pci/gm site criteria This is evidenced by the results of the off-site

—̂ "̂  radiological analyses performed in the laboratory on the composite sample for each bulk debris pile. For

these lab results see Appendix D.

2.S NON-VEGETATED AREAS OR AREAS WITH ACCUMULATED DEBRIS - SAMPLING AND

CHARACTERIZATION PROCEDURES

Activities related to the sampling and analysis that were conducted of "non-vegetated exposed areas and

areas of accumulated debris* at the site were conducted in accordance with Work Plan No. 1. The

Administrative Order specified that the Respondents were to prepare *a plan to define non-vegetated

exposed areas and areas of accumulated debris which contain hazardous substances in concentrations

greater than RCRA (EP-Toxlc) Emits, "within the fenced portion of the site'. It Is important to emphasize

that this sampling and analysis effort as envisioned by tha Order and as part of Work Plan No. 1 was not

intended to be an extent off contamination survey of the entire site, but rather intended only to assess

2*
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surface conditions off non-vegetated exposed areas and areas off accumulated debris.

Work Plan No. 1 and its Addendum, as approved by EPA, provided that the specific non-vegetated

exposed areas and areas off accumulated debris f sampling areas") would be determined through visual

inspection after the site access was granted to tha Group's representative. The specific areas to be

Included In this sampling and analyses effort wera determined during the visual inspection conducted on

Decembers, 1990,

In accordance with Section 3.7.4 of the approved Work Plan and Comment 8 off its Addendum, each of

the sampling areas identified during the visual site inspection were divided into grids having a spacing

of 50 feet Discrete grab samples were collected for composition at each of the grid nodes from a depth

off 0 to 6 Inches. TCLP analyses were then conducted on each off the composited samples to define areas

•which contain hazardous substances in concentrations greater that RCRA...(TCLP) limits.* Grid spacing

was employed and sample collection designed so that a maximum off nine individual discrete grab

samples were collected from each area off interest Figure 2. located at tha end off this section is

developed from a base map provided by the EPA and shows tha entire site and also each area from

which discrete grab samples were collected and composited for analyses.

The results off analyses for the composite samples collected indicate that all the areas except area 10,

contain cadmium In surface materials at concentrations greater than RCRA (TCLP) limits. Based on

analysis off information available at the present It appears that the existing site controls (Le., silt fencing

and ground covet) wifl be sufficient to stabilize areas containing cadmium at elevated levels through

implementation off Work Plan No. 2. Once Work Plan No. 2 has been completed, a better understanding

of the vertical and horizontal extent off cadmium levels wiH be established See Appendix D for a summary

of the grid area sample results and also for lab reporting sheets for each grid area The correspondence

fist in Appendix P contains a reference to additional documentation concerning the sampling and



characterization procedures for non-vegetated areas and areas with accumulated debris.

• • ^; . ' .
2.6 INVESTIGATION AND SAMPLING OF DRAINAGE OUTFALL TO BUCHANAN RUN

During previous EPA response activities at the site, a drainage pipe and outfall were noted with discharge

to the adjacent creek bounding the southwest side of the METCOA property. This creek is noted as

Buchanan Run. a tributary to the Shenango River. The outfall pipe is located almost directly west of the

southwest comer of the building structure. The order specifically mentions that there must be 'a plan to

investigate the source of and to evaluate the contents of the drainage outfall...' and further that the plan

shall require the Immediate elimination of the discharge If the effluent indicates the presence of hazardous

substances.' Accordingly, Work Plan No. 1 was prepared with the appropriate provisions to accomplish

this task.

The investigation commenced at the site with successfully locating the drainage pipe. From the location

and depth of the pipe, it was suspected that the pipe was connected to area or roof drainage collection

piping. Inside the building there were no floor drainage openings readily apparent and exterior to the

building there were no catch basins for collecting surface runoff or drainage. There were, however, roof

downspouts visible inside the building and along the west exterior side of the building. These exterior

roof downspouts cfischarged into 'hubs* at the ground surface which were in turn connected to a below

ground piping system. Due to the proximity of these roof downspouts to the drainage outfall at Buchanan

Run, It was believed that there was a direct connection between the two.

This was verified by pouring a five (5) gallon bucket of water into the ground hub around the roof

downspout connection and placing observers at the drainage outfall to Buchanan Run Prior to pouring

the water Into the drainage piping, the outfall was observed to be discharging only an occasional drip.

The test was performed after several dry days therefore eliminating the possibility of any stormwater run-x
off from the roof of the building. After pouring the water into the ground hub and waiting approximately



three (3) to five (5)' minutes, the discharge from tha outfall increased markedly verifying the direct

connection. This procedure was visually observed by members of the EPA Technical Assistance Team.

The source of this outfall was therefore determined to be roof drainage from the existing buildings at the

METCOA sfta.

The discharge from tha outfall was sampled during a significant rainfall event when there was a wen

defined effluent from the pipe. The sampla was sent to CEP Labs, Inc., in Santa Fe, New Mexico for

analysis. The list of analyses included; inorganic metals, total cyanide, Thorium • 232, Method 8080 •

pesticides and PCB's, Method 8240 * volatile brganics, and method 8270 semi-volatile organics. The

results off these analyses are presented in Appendix D. After examination off the laboratory results, it was

evident that there were no hazardous or toxic pollutants detected at concentrations of concern. The

discharge from the outfall was therefore left intact and not terminated. Disconnecting roof drainage from

the outfall pipe would have created problems on the site with ponding of rainwater and subsequent

movement off heavy equipment Potential run-off and erosion of surficlal soils on the site would also have

been enhanced by disconnecting roof drainage piping from the outfall pipe.

2.7 DECONTAMINATION AND DRUM DECANT WATER COLLECTION. SAMPLING AND

CHARACTERIZATION PROCEDURES

During the implementation off Work Plan No. 1, certain decontamination rinse water and miscellaneous

liquids decanted from drums and overpacks were generated The decontamination rinse waters

generated during the site material characterization process were a result off personnel footwear scrub
down located at the decontamination shed prior to leaving the exclusion zone; Section 3.4 (I) required

that a plan be developed to properly dispose of, or treat water containing hazardous substances existing

or collected within or outside the building, and/or process water generated during implementation of Work

Plan No. 1,

2-10
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The decontamination rinsewaters were transferred from the tub baths to steel drums. Also placed in steel

drums were free liquids and waters decanted from overpacks and 55 gallon drums located inside the

building. A single composite sample representing the eleven (11) individual drum samples of

decontamination and decant water was developed and sent off-site for laboratory analysis. This sample

is designated as WDC 1 in the laboratory analysis reports. Please refer to Appendix D for the laboratory

results representing this sample analysis.

In addition to those liquids described above that were generated during the material characterization

process, there were decontamination rinsewaters and drum decant waters generated during

implementation of removal response actions. The rinsewaters were primarily generated from the

decontamination of trucks moving off-site and of heavy equipment and forklifts at the end of this phase

of the project

The decontamination rinsewaters were collected on the polyethylene-lined decontamination pad

constructed by GSX/Laidlaw. Trucks and heavy equipment were parked on the decontamination pad prior

to leaving the exclusion zone. The exterior surfaces of the equipment that were visibly dirty or that came

into contact with the ground surface were washed down using a steam washer. The rinsewaters were

collected on the polyethylene-finer and either ran by gravity or were mopped to the collection sump

located to the rear of the decontamination pad. The collection sump was outfitted with a sump pump

which pumped the rinsewaters to a large ffrac tank located on-slte. The frac tank is a 21,000 gallon

capacity portable tank used for the temporary storage of liquids. The frac tank is not suitable for

transportation off these liquids and can only be transported empty.

Additional drum decant water was also collected during this phase of the project when preparing drums

for off-site shipment and/or for bulk staging. This decant water was collected in steel drums and

transferred to the frac tank. The drum decant water was analyzed for radioactivity and determined to be

ARIOI6H



non-radfoactfve prior to transfer.

At tha conclusion off all site activities generating decontamination rinsewaters and drum decant water, a

representative sample was collected from the frac tank and sent to Clean Harbors, Inc. In Baltimore,

Maryland A copy of laboratory results for the sample designated as WDC 1 also accompanied the frac

tank sampla Clean Harbors, Inc. profiled the waste, after analyzing the representative frac tank sample,

as a nonrhazardous/non-regulated material. Tha frac tank contents wore determined to be non-radioactive

through site testing prior to shipment A vacuum tanker was mobilized to the site to remove the frac tank

contents and transport tr.am to Clean Harbors, Inc. for management

2-12
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APPENDIX A

£Qd

QA/QC Material from CEP Labs, Inc.



Comparison of On-Site Radiological Testing

£a
Off-Site Laboratory Radiological Testing

*On-S ita * *Laboratory
Sample Result (pci/gm) Result (pci/gm)
Drum #2 9.1 3.47
Drum #40 7.6 7.17

Notes:
* - Sea On-Sita Radiologic Testing Logs in Appendix B
** - Sea Off-Site Radiological Laboratory Reporting Sheets

following
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Controls for Environmental Pollution, Inc.
1BS 5 Rosin* • P. O. Box 6351 • G«rir.* Fe. New Mexico B7SO2 * Telephone

May fi, 1991

VIA •A3L* 713/641.6153

P.O.
Hous

Atte tfans Mr. Charte Gaflagfaer

Dear Charlta

Ad p * your telephone request on May 7, 1991 and your FAX dated May 6th, the following i* an
expL nation on die Thorium-232 by Gamma Spec and Alpha Spec. The natural abundance of die
isoto M Th232, an alpha emitter with a half-life of 141 x E10 yean, parent of tha radium Lotope 226,
is co isidered to be 100% since the other five natural Thorium isotopes (Th227, Th228, Th230, Th231.
and Ch23*) occur In minute traces only.

.Thorium-232 Bv Alpha Spec Method

The Thorium is separated from the other actinide elements by ion exchange method,
electroplated onto stainless steel discs and alpha counted by utilization of the following
instrumentation;

Alpha Spcctromeny Systems. Canberra Scries 35 Plus Multichannel Analyzer System with 16
detector capability allows for stand-alone data manipulation and analysis, computer interface
capability along with battery backup failsafe memory to maintain data in die event of a power
Mure. Features like peak search, energy calibration and automatic analytical sequences art
also incorporated. Unique features of the Canberra Model 7404 Quad Alpha Spectrometer
include a digital panel to monitor bias voltage, leakage current, vacuum and a test pulur for
setup and calibration. It also incorporates four micrometers for accurate and repetitive
portioning of the samples to maintain proper geometry,

CEP ietennines the Th232 activity from Hie 4.011 Mev alpha photopeak.

Thorium-232 Bv Gamma Soec Method

A known aliquot of the sample fa placed in a plastic MaiineUi* The sample is then counted
for a specified time on an Intrinsic Detector and data analyzed for various isotopes from the
resulting spectrum. Thorium-232 is analyzed from the resulting spectrum.

ARIOI6S3



Mr.
NS 1/Souxtes ft Services, inc.
Ma

Charles Gallagher

Ho
taf

m

a, 1991
Two

Tnitrttfnentatfon

CEP used the following system for Gamma Spectral Analysis;

Nuclear Data Genie Model ND 9900 Gamma Spectrometer. The Nuclear Data Gamma
Spectrometer Model 9900 is a fully integrated multiple user, data acquisition, display and
processing system equipped with a DEC Micro VAX ZI computer, along with an auxiliary power
battery pack to ensure no loss of data. This system has complete spectral display
manipulation, including ROI selection and applications interface. Other features include linear
and logarithmic. spectral data display, display of two spectra for comparison, Intensified regions
of Interest and display of experiment stanu parameters. Thla system U expandable to 12
ADCs with a live time resolution of 0.01 (ec. CE? currently has eight Intrinsic Detect:
having 2.0 KdV, U KeV, 1.9 KeV, 2.0 KeV, 2.07 K*V, 1.85 KeV, 1,30 KeV, and 1.35 K- -
resolutions, and respective efficiencies of 16.9%, 18.2%, 19.9%, 23.7%, 22.6%, 25.1%> 30.6%,
and 3X2%.

CEP resolves by utilizing several of the photopeaks to determine Thorium-232 by Gamma Spec.

238.59 KeV (Pb2*2) 43.00%
583.14 KeV CTl*0*) 31.10%
911*20 KeV (Ac*2*) 27.00%
964.40 KeV (Ac224 + Bi2'4) 4.70%
968.80 KeV (Ac225) 16.30%

CEP determines Thorium-232 assuming the Thorium-232 U in equilibrium with daughters.

Therefore, all of the above energies must b« seen by the sample before it is determined as
Thorium-232 activity.

tmation.

Sincerely,

CONTROLS FOR ENVIRONMENTAL POLLUTION, INC

es 1 Mueller
temr President
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+*
r .enthly

- November
ji Oetectoi

IXtfotope
Eneray

m Co67

' vee( B9B
I vee( 1636

CdlO«

1 Snll3
• C«i37

C«139

• C060(11 7J
*

)60( 133;.
1
1
1
1
1
1
*

^\ -.
I

_ -» ''

Calibration QA
/?90
322

[ Q u a n t i t y
pCi't

3. 6 IE* 04

2.22E+65

i 2.15E+05

2.05E*06

1.43E*05

1.70E+05

7.60E*04

) 1.52E+05

) 1.S3E+05

"

•

•

fteportQ
•

*/*Uncertaintx Meatured RAtlo

l.77Et03 3.7SE+04 1.04

9 .99E-r03 2 .11E+05 0 .95

9.99E*OJ 2.24EO5 i.04

9 ,64E*04 l .97Et06 0 .96

6 .29E+03 1 ,45E<"05 l .ot

.̂14E*03 1.676*05 0.98

3 .SOE+03 8 . ieE*04 l . Ofl

6 . 38E+03 1 . 49Ê OS 0.98

7.04E*03 1.52E*06 0.99

•

•

•
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HonthlV Calibration QA Rworts
»»r ftjQ

D«t*et»r 338

Itotos* Quantity -/-Unear-atnty M««»urad
Sn«rjy pCl'i

YQ8(

3.738*04 1.93E1-03 3.69E+04 0.99

2 . 30E*05 1 . 04Ê 04 2 . 24£*OS 0 . 97

Y88( 18 36 ) 2 .22E*05 1 .026*04 2 ,22Et05 1 .00

CdlO> 2.126*06 9.96E*04 2.18S+06 1.03

6.31E*03 1.35B̂ OS 0.91

7,39B*03 i .768*05 1.00

3.621*03 7.608*04 0.97

Co60( 1 L73 ) 1 .578*05 6 .598*03 1 .598*05 1 .01

C060C 1 J32 ) 1 .588*05 7 .278*03 1 .598*05 1 .01
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toI
I

Honthl
November
Detector 182

Quantity */-uncartainty MeaauredpCi'e••••»••••••»•—_->•••• • ̂  »_•
CoS^I 3.63E»04 *.,Bt-r«j 3 a^^xo^ . -_

0.97
Y88(183|6) 2.17E+OB 9.98E+03 2.1SE+OS
Cdl09

Snll3

Cel39

Calibration OA Reports

2.06E*06 9.68E*04 2.06E»06

1.45E+05

C«1J7| 1.7ZE+OJ 7.18E*03 1.67E+05

0.99

1.00

0.98
7.66E*04 3.52E*03 8.06E+04 i .05

1.53E+OS 6.43E+03 i .56E*OS 1.02

1.S4E+08 7.08E403 1.57E*05 1 <02
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nthly Calibration QA Report*
u-

1
1
Detector

Itotope
Energy

237

Quantity */-Uncertainty Meaeured Ratio
pCi'e

- C057

• Y89(898

Cdl09

5nll3

Csl37

i
i
i
i
i
i

3.52S*04 1.728*03 3.678*04 i.04 2C

2.17E*05 9.77E*03 2.168*05 1.00 22

Y93(19366 2.105*05 9t66E*03 2.018*05 0.96 22

2.008*06 9.408*04 1.978*06 0.99 21

1.40E+05 6.16£*03 1.336*05 0.95 2:

1.668*05 6.97E*03 1.658*05 0.99 2*

7.428*04 3,418*03 7,7i£*04 1.04 25

) 1.488*05 6.228*03 1.52S*OS 1,03 24

) 1.498*05 6.858*03 1.528*05 - 1.02 ?



I
I

Calibration OA Raporte
,'W

Detected 199

X*otcp* Quantity */-Uncertainty Measured Ratio Reeoluti
pCi'l

Co57
Y88(89<!

• Y88C1830

Cdl09

Cil37

^
•
i
•
i

a

2.48E*03 6.21E*04 1

1.22E+04 2.53E*05 1.00

1.21E+04 2,41C*OS 0,98

1,12E*05 2.16E*06 0.96

6.£OC>03 1.3tE*Oi O.Q?

6.22E*03 1.29E*OS 1.02

3.69E*03 7.95E*04 1.04

3) 1.48E*05 6.96E+03 1.5l£fOS i .02

060C 13̂ 2) ^ 1.48E*05 7 .-10E*03 1.49E*05 i .01

1.19E+OS 0.92



1
W >nthly

Novembe
• getectoj- 251

•••/-Uncertainty Measured Ratio

1
1
i
i

ii

«laotopf «uan*
8ner0* pCi'a

— — — — -L—— — ̂  _ AB^^MM ̂ «̂"

^ C057

™ Y89(S9

V Y88( 193

Cdi09

| 3nil3

^ CS137

™ Cel39

IB C 060(11

j >60<13

Ji H9203

4.358*04

) 2.496*05

) 2.408*05

2.208*06

1.415*05

1 .258*05

7,5CE*04

3) 1.45E*05

2) 1.458*05

1.288*05

2.43E*03

1.208*04

1.188*04

1.108*05

6.498+03

6.138*03

3.608*03

6.828*03

7»25E*03

6.408*03

5.538*04

2.53E*05

2.478+05

2.308*06

1.43£*0&

1.34E*05

8.20S«>04

1.538*05

1.558*05

1.29E*05

1.14

1.02

1.03

1.05

1.01

1.07

1.09

1.06

1.07

1. 01 ^
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:alibration GA fteporte
November!

i
Detector

X*ete»«
Enorcvi

226

Quantity */-Uncert*lnty M«a*ur»d Ratio *»solutipCl'i
COS7

i
i
iii
i
I

3. 616*04 1.77E*03 3.74E*04 1.04

2.22C+06 9.$«>03 -* 1.03

2.15E40S 9.69£*03 l.*9£+OS 0.93

2-08E+06 9.64E+04 2.0?£+06 I .01

1.43E*0$ 6.29E*03 1.2SE*OS 0,87

l.70E*05 7.14E1-03 1 .69E+OS 0.99

7.60£*0< 3.SOE+03 7.57E*W 1.00

1.52E+OS 6,38E*03 1.57Et05 1.03

l.S3E*OS 7.04E*03 1.55E*05 ' t .01
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Calibration QA
Novembr

Cdl09

O.t.ctqr 306

Quantity */-une«rtiir,ty «...ur.d RfttiO Rttolut

COST] 3.63S+04 1.785*03 3 . 7 5 E * 0 4 1 * 0 3 — — — "

Y88<391) 2.242*05 1.015*04 2.26E*03 1.Ol

Y88<ia3k) 2.17C+OS 9.98E*O3 2.14E*03 0.99

I

I

2.06S+06 9.68Et04 2.00E+0* 0.97

0.95

1 .01

1.43E40S 6.3eEf03 1 .38E+05

1.71E»OS 7.19B*03 1CI137

CC139

Co60(ll

•̂ 060( 133̂ 2) 1.348*03 7.08E*O3 1.58E+05 • l .03

7. 665+04 3.32E*03 9.11£*04 1,04

3) l.33EtO»- 4.43B*03 1.38fit05 1.03
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ibrary Title i VAX/VMS Default Nuclida
library file naaa i 3YS$3YSDBVtcaif03BR5LiB
late printed t 25-APR-1991 I4:26t34.4lturtber of nuciidei t 70tumber of lines : 158
luollde Nuclide xey
Name Half;L"a fc?yP« tine Energy Abundance
2. 33.290 activation * 477.39 kaV 10.33

j .z2 . ̂  *«60Y activation • 1275.00 kav 99.93
rf-40, 1.28B+09Y natural . 1460.75 kJv 10.67

75 aa
J "S! ^ ni' 2?0^ * 909-20 ^«V 100.00Nl-94 20300. 00» activation 702.63

ft 99 IS83.800 activation * 889.30 kaV 100.00
CR-51 27.70D activation * .

IH'JSS Jf̂ T̂ 10" * "<•" Xav 100 00271.55D fiSiion * 122.06 XeV 35. SO

T9'2!2 activation *
44.360 activation * 1099.22 keV 56!§0
. .... ^ .̂ 1291,56 kaV 43.203.27Y activation 1173.21 XeV 99.90

,,, nn* ^* , * 1332.47 JtaV 100.00
??!'?2D activation • U15.52 keV 50.75SI-75 118.430. activation 121.11 keV fsiSo

136.00 kaV 54 i 00
i * 294.65 keV 58.00
; 379.53 keV 24.90

Ri-83 36.30D activation * JlO.'Sl kjv UtoO
529.64 k«V 30.20

« »« «4 ..» -^ j 552.65 keV 16.42
ftft5 inM?2 ""ion * 314.00 keV 99.2788 106.610 fiSiion 898.02 keV 91.29

702.63 JwV 98.00
at 11 a«. '.<• / * "HO k*V 100.00-95 34.97D fission * 765.78 kaV 99.82

ZI-9S 63.98D activation 724!ll kaV ll.ll
«« -,.« ,, , * 736.72 XeV 54.6023.35H fission 568.86 X*V 53.70

• 770.22 k»V 96*80
1091.31 keV 49.40

«• «ft A «„ ,. , 1200.19 keV 20.00XC-96 4.35D fission * 778. 23 k«V 99.10
812.54 k»V 81.30
J49.8S kaV 96.90

U-58S "̂fon * !1!:" 8? "!2lo
' IS* ̂5 flf?i0?, * 743'3* kftV 92.80.99 6.02M activation * 140.50 kaV 8»,70

181.07 kaV 6.29

COJ.109 433.000 fission * 18.03 keV S!?9

is ARIOI66U



,ibrary title i VAX/VHS Default Nuclide Library Page i
-ibrary file na»« t SYS66YSDBVICEi[USERJLIBD.NLB;2
»ate printed s 26-APR-1991 14126134,41
Fuaber of nuelidei t 70

ir of lines i 158
Nuclide Key

Haae Half-Life Type Line energy Abundance
"-110H 262.20D activation * 657.75 keV 94.40

884.70 kftV 72.78
937.50 keV 34.27

-113 115.076 fission « 391.69 fceV 64.00
8-122 2*680 activation * 564.10 keV 70.00
-124 4.150 fiSfiion * 602.72 keV 61.00

722.78 keV 10.10
1691.02 keV 10.50

60.20D fission * 602.72 kaV 98.30
722.78 kaV 11.30
1691.02 keV 49.00

I&.2S 60.25D * 35.48 keV 6.70
Si-125 2.71Y fission 176.29 keV 6.80

* 427.95 keV 30.00
463.51 k«V 10.50
600.77 keV 17.90
636.15 koV 11.50

I •126 13.020 fission * 366.63 k«V 35.00
SB-126 12.400 fiiiion * 666.30 keV 99.70
T 695.00 ktV 99.70

697.00 k*V 31.90
720.50 keV 57.80

I 29 1.57E+07Y • 37.60 keV 7.50
I 131 6.04D fittion 284.30 keV 6.04

• 364.48 keV 81.00
616.97 kftV 7.24
722.89 kaV 1.80

Tl-132 78.20H fission * 228.16 keV 88.00
-133 10.66Y fission 81.00 keV 34.30

276.40 keV 7*09
302.85 keV 16.20

t 356,00 keV 62.00
383.65 keV 8.97

1-4133 20.90B fission * 529.87 kaV 86.00
XH-133 5.240 fission gas t 81.00 keV 37.00
XB-133M 2.190 fission gas * 233.20 kaV 10.00
C3~134 2.06Y fission 569.29 keV 15.34

* 604.66 keV 97.56
795.76 keV 85.44
601.84 kftV 8.79

CShl36 13.ODD fission 176.SS keV 11.56
273.65 keV 12,66
340.57 keV 46.75eie.so kev 99.70

* 1048.07 keV 79.76
1235.34 keV 19.74

CSfl3? 30.17V fission * 661.65 keV 85.00
CBJ-139 137.200 fission * 165.65 KeV 79.90

16 ARIOI66!



ibrary titla i VAX/VMS Default NucUde Library ?aae i
.ibrary file name i SY3*SYS08VlCBilUSBRiLXBD.NLBi2 9
ate printtd t 26-APR-1991 14s26t34.4ltoafcer of nuclides i 70umber of lines t 15 8
uclide Nuclide Key

Wnt
304.85 keV 4.37
423.72 keV 3.07

J|A-140 40.27H fission * 328.*77 keV iJlSS
487.03 kaV 42.98
813.83 k«V 22.40

• 1596.49 keV 95.50
» 145.44 kaV 49.40
* 133.34 keV 11.10
* 121.80 keV 0.29

.20Y activation 121.78 keV 30.70
244.67 keV 7.72
344.30 keV 27.20
778.90 XeV 12,70
964.00 kaV 14.30
1085.80 kaV 10.10
1112.07 keV 13.40

i..-- » B«« ^ , * 1408,08 kaV 20.708.SOY activation 123.14 keV 40.30
If-ISl 4.96Y fission : UJ46,1o kjv- lift
W-187 23.83H activation JSJlfS S? l°M8

479.53 keV 21.00
.. ,.„ ^ * 683.81 keV 26.0046.760 activation * 279.19 kaV 81.50

PHJ8 22.26Y natural . 4630 keV 4.05
-1-*" 1599.00Y natural * 238!fo kJv 43,00

300.10 keV 4.09
1599.OOY natural 809l3? Jca? 4fi!90

* 1120.30 KftV 15.30
Prf-214 1599. OOY natural * "IslSo keV
R>|-226 1600.OOY natural 196! 18 k«V 3.31

241.92 kaV 7.60
29S.22 kOV 18.90
351.99 k«V 36.30

* 609.31 keV 42.80
1120.29 k«V 14.00
1238.11 keV 5.52

1-228 1.41E 10Y natural . "foil? kj? ^JS
463,30 kdV 4.64
911.20 keV 27.00
966.00 keV 20-. 00

17 flR/0/666

AC



library title t VAX/VMS Default Nuclide Library Page i
ibrary file name t SYS$SYSDEVXCEt(uSER)LZBD.NLBi2
>ate printed t 26-APR-1991 14s26i34.41r of and ides t 70

ir of lines t 1S8
uclide ' Huclide Key
Kerne Balf-Life Type Line Energy Abundance
R-232 1.4lEtlOT natural 238.59 keV 43,00

* 583.14 kftV 31.10
911.20 k«V 27.00
964.40 keV 4.70

... . *. 968.80 ktV 16.30
-235 7.04E+08Y natural 143.76 keV 10.50

163.35 kav 4*70
* 185.72 keV 54.00

205.31 keV 4.70
2*148+06? activation « 86*49 keV 12.60
432.OOY activation * 59.54 kaV 35.70
7370.OOY fission * 75.00 keV 66*00
18.ICY FISSION * 43.00 keV 0.03

18
ARI01667
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f

11/04/90

sum BisoopncH • IPICO a/a
S3S3Z3X3S3*XS3SS3S33SS3*SSSSXSS*SSS3

H U M 1 - 1

I 9.1

4 I 17.6

3 | 321.2

fr I 547.

7 I 242.3

8 I 39.8

9 1 357.2

10 I 2.3

11 I 401.8

12 I 364.1

14 I 171.5

15 I (34.2

U | 5.9

17 | .7
• • • • ••»•»»»••••>• »»»»̂ »̂»»*̂ »̂ »»»»»»»»»»™
18 r- I M.I
19 I 65.8

20 I" 1*3

21 | 5.1

22 | 747.7

23 t 22.3

24 | 87.4

"* | 1444.3
.W———T1M.»———WTT ,-T «....-

ARIOI669
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••PIE KSOTPnOH IPICO a/0!
r

r̂y
27

28

29

30

31

32

33

34

35

36

37

^

39

40

41

42

43

44

45

46

47

48

49

50

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

492.9

1674.4

617.5

1.7

396.1

617.6

845.9

596.4

28.7

104.9

307.9

171.8

662.0

753.5

7.6

163.1

918.7

930.8

1577.6

366.6

833.7

1250.1

544.3

569.4

606.6

ARIOI670



mca anctmras
11/04/99

BZWXPTI« jnca tz/a
l
u
»
M

a
u
97

M

M

M

tl

U

fe

W

M

17

M

69

74

71

72

71

74

73

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
*mm~mmmmm*r !••••••••••• l

1

1

1

1

SM.f

429.4

359.1

7W.9

1149.9

414.3

MM

M9.I

1.2

1ZW.I

W.2

1.1

11.4

9M.2

U4.I

»>.*

«7.»

t»f.f

2298.1

112.1

•»
308.4

1791.1

793.1

10M.4

A R I O I 6 7 I
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••>
wu BtsooraoH |pzco cz/tn

—̂ ̂ *"

77

78

79

80

81

82

83

84

85

86

87

^^
89

90

91

92

93

94

95

96

97

98

99

«W

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

679.9

.4

1286.4

«*.«

.7

12.0

834.9

1085.1

1.7

1556.9

368.2

1140.8

25.6

7.2

8.4

1135.7

764.2

2.4

Ml. I

70.9

90.8

1527.4

531.9

516.5

705.7

flfl/0/672
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iiioamoi into cx/a
« IS

I <»«,7

19Z | 9)7.1

1H____________| 4M

104 U4.t

109 | 9.8

104 | 338.9

1fi7 433.0

1* I

109 | 622.0

602.9

111 | 388.7

111 | 563.1

... | 351.9

788.6
mmmmmmmmmmmm +*mmB̂ ^̂  • •••• V J

lit | 14.4

M | 230.1

M7 __________ | 1<99.4

lit ____ i m.a
111 I 1341.1

t»
121 I 927.}

121 | ttf.l

129 I 1M.7

I ioi.»
I .1

ARIOI673
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•T

SMPIE KSO&mON |PZCO CZ/Q1

I 1367.6

127 I 923.1

128 i .1

129 I 183.1

130 I 1549.8

131 I 796.1

132 I 270.0

133 I 450.1

134 I 1051.0

135 | 350.6

136 | 368.9

137 | 902.1

1 959.4

139 .3

140 I 507.9

141 | 991.7

142 | 894.1

143 | 532.1

144 | 918.6

145 | 1184.5

146 | 1338.0

1C | 839.9

148 | 417.7

149 | 279.9

ISO | 91.2

ARIDI67U
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SMPU KSOTPTZOH |PZC0 CZ/C9
s

I 333.5

152 | 506.2

153 | 865.4

154 | 7.4

1086.9

156 I 43.4

157 | 1177.2

158 | 1123.1

159 | 2*3.7

160 I 1284.6

161 I 472.9

162 i 28.3

164 I 817.4

165 I 231.8

166 27.5

167 | 923.8

168 ". | 659.7

169 79.1

170 | 12.3

171 | .4

172 | 88.9

173 | 603.3

174 | 471.9

"3 I 389.6

ARIOI675
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irscRipnoN IPZCO a/a
I 1300.2

177 I 1.2

178 t K-2

179 | 1677.1

180 I 416.7

181 | 335.4

182 i 1267.7

183 I 1423.4

164 1 1657.9

183 | 1147.8

186 | .0

187 | 29.1

L!?!:!.
I 2476.5

190 | 1012.4

191 | 1285.5

192 | 1086.4

193 ~ | 1074.6

194 | 97.6

195 | 872.1

196 | 16.4

197 | 1036.3

198 | 2012.8

199 I .6

200 | 788.9

ARIOJ676
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SABPII DESCRIPTION |PZC9 CZ/W

| 1219.1

202

203

204

203

206

207

208

209

219

211

212

I

- •

213

216

217

218

219

229

221

222

223

224

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

653.7

857.1

1485.2

99.4

882.3

997.5

66.2

869.6

524.6

M.4

2.9

' .9

19,3

970,3

1.2

150.9

1097.9

1079.3

62.9

1332.3

952.6

633.1

563.4

flRIOI677



11/07/90

SMPU Ksaapnt* IPZCO cz/a
I 85.2

226 | 901.2

227 I 9.2

228 | 839.1

229 | 198.2

230 | 19.2

231 I 93.9

232 | 679.4

233 | 839.3

234 | 196.3

235 I 254.6

236 | 514.2

I 380.1

ZJ* | 536.3

239 ' | 1309.7

240 | 135.9

241 | 15.8

242 ~ | 176.9

243 | 251.9

244 | 103.6

245 | 58.7

246 | 17.3

247 | 11.9

248 | 206.7

*49 | 34.5

AR101678



11/07/99

s
a sa

251

252

253

254

255

256

257

259

259

260

261

'

..*

264

265

266

267

268

269

270

271

272

273

274

iuni Ksaapna |
I

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

pzcocz/a
697.2

19.3

43.9

29.7

123.8

446.8

111.7

1365.5

2.3

.0

295.2

1.2

114.8

86.7

183.2

3.1

849.6

2.1

.2

29.9

.9

45.9

5.7

701.7

19,9

ARIOI679



11/07/90

*

276

277

278

279

280

281

282

283

284

285

286

>
288

289

290

291

292

293

294

295

296

297

298

-9

IHPLE KSCKZPnON |

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

• 1
1
1
1
1
1

IPZCO ez/cn
1 36.9

801.0

44.5

682.2

733.3

133.4

1.4

1-7

.0

90.3

510.5

684.4

109.3

732.9

1113.4

1279.2

498.7

17,4

28.1

755.4

758.6

20.4

1117.0

109.3

1-«

ARIOI680



11/07/99

SMPU BESCaZPTZQ* JPZC0 CZ/OI

4

301

302

363

304

303

306

307

309

309

319

311

i

M

314

315

316

317

318

319

329

321

322

323

324

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

189.4

392.9

74.2

1.2

933.3

728.9

959.9

4.3

724.3

554.7

.2

412.4

3.4

328.3

2*9.2

439.2

392.9

45.9

266.4

139.3

66.9

71.6

32.7

1141.9

218.8

AR10 I 681



11/07/90

BESCOTZON iPXCOCZ/QI

J -
326

327

328

329

330

331

332

333

334

335

336

J —————
3J8

339

340

341

342

343

344

345

346

347

348

.349

1

1

1

I

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

51.5

15.0

261.8

27.1

34.4

57.2

1435.2

36.6

1.4

.8

56.8

247.7

.0 - •

112.6

1155.0

1.6

1144.3

91.5

385.2

142.9

421.1

87.4

685.1

787.6

1034.4



11/07/99

IPZCO cz/a
I 733.1

351 2.7

352 | 514.7

333 | 9.4

354 | 36.2

355 I 10.9

356 | 570.6

357 | 22.5

358 I 13.6

359 | 27.7

360 | 111.8

361 | 52.6

7.2

**i I 4.4

364 I .0

365 | 144.8

366 | 18.3

367 | 1.2

368 | 109.9

369 | 11.8

379 | 18.1

371 | .2

372 | . 89.8

m | 612.9

374 | 39.8

ARIQI683



11/07/90

$1
r "was

_/j6
377

378

379

380

381

332

383

184

385

386

"-I

j *
389

390

391

392

393

394

395

396

397

398

399

IRPU n$CKZTOQK IPZCO CZ/a

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

4.9

62.1

117.9

49.9'

123.3

37.3

4.8

.1

.0

.3

36.6

946.0

625.2

.0

.0

.0

.9

3.1

407.1

37.7

386.0

1325.5

1719,2

900.6

1316.7



11/07/99

SAIUU 5ESCRZPTZOH |PZCO CZ/a

401

402

403

404

403

406

407

408

409

419

411

"1

..J

414

413

416

417

418

419

429

421

422

423

424

1

1

1

1

1

1

1

1

1

1

1

\

I

1

1

!
1
1
1
1
1
1
1
1
1

T4J.3

717,1

207.8

83.8

1177.3

760.6

2039.4

781.1

1269.9

246.4

298.4

1149.1

3.8 ' -

268.6

888.3

53.9

41.8

1162.9

1.8

2464.9

2134.9

1959.7

243.2

1281.9

1886.2



11/07/90

sanni iismmoH IPZCO a/a
* âaaaaaaaaasaaaaaaaasaaasaasssaasasaa aaaaaaaraaassasaaaaaa

«̂
427

428

429

430

431

432

433

434

435

436

1̂38

439

440

441

442

443

444

443

446

447

448

449

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

i

1

1

1

1

1

1

1

1

1653.6

2.8

1129.4

703.9

676.0

1253.3

1085.0

1363.6

1128.8

380.7

1419.3

6.1

13.9

257.2

724.5

817.8

1194.9

1990.3

.3

196.5

1743.2

299.6

132.8

1024.4

1-*

ARIOI686



11/07/99

Disaamw IPZCO a/a
TaasMaeaaaaBasgaaaaaaaaaaaaaa

'..*

451

452

453

454

453

456

437

458

459

460

461
V

463

464

465

464

467

468

469

479

471

472

473

">4

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1

215.1

1.6

784.9

9.9

m8.i
8.1

95.5

1919.9

.9

1369.9

23.6

836.6

.0

55.7

H20.3

331.0

1226.6

219.2

205.0

.7

.1

,0

.9
,

.9

.9

3RIOI687



11/07/90

SABPIE BESttZPTZQK |PICQ CZ/tt

V̂ -'
476

477

478

479

480

481

482

483

484

483

486

i

4̂88

489

490

491

492

493

494

495

49*

497

498

499

1

1

1

1

1

1

1

1

1

\

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

.5

.0

3.2

.0

.0

.3

75.2

17.3

.9

.9

.0

163.3

.1

.0

8.6

.9

.0

.2

.9

.0

.2

.0

.9

.2

.9

101688
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sum BESotzpTzoa IPZCO a/a
i

501

502

503

504

505

504

507

508

509

519

511

"'1

vi3

514

515

516

517

518

519

529

521

522

523

524

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

7.6

.9

.9

1.1

.2

.1

.0

.9

1.1

.1

3.7

.8

1.3- '

.1

.4

.5

.6

7.8

.9

.9

.1

.9

.9

.9

.9

V.



11/07/90

8ARPLE BESOamON . JPZCO O/CT
•aaaaaaaaaaaaaasaaaassxsaaaaaaaaaaasxaasaaaaasasaa

_____________I 6.6________

I 1.7

527 | .0

528 | .0

329 | 2.5

530 I .2

531 | .4

532 | 1.3

933 | .3

534 I 1.9

535 | .0

536 | .3

I -9

I -0

539 | 1.1

540 I 9.9

541 | .0

542 I 2.8

543 | 1.8

544 I .1

5 4 5 1 - 9

546 | .9
• •»*»»̂ »»a»»̂ »»»«.»«.̂ »̂»»»̂ »»̂ »»»̂ »̂»̂ »»

947 | 7.2

548 | 3.7

949 | 9.2
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11/11/90

SWIPLE SXSOtlPnOH |PZCO O/tt
8T- -̂ 333333333333333333333

j jfil

352

553

554

555

556

557

553

559

560

961

342

^
964

965

966

967

968

969

970

971

972

573

974

933338

1

1

1

1

t

1

1

1

1

1

1

1

1

1

1

1

1

\

\

\

\

1

1

1

1

[33aSSa3333a33a3SBgaa3ga33333Sa8S33a3

.0

.3

1.1
.9

.1

.9

.4

1.8

.0

1.9

.9

.0

2.2

31.7

1.3

2.3

17.3

.0

1.3

2.4

1.3

2.4

25.4

.8

.4



11/11/99

ar i

574

377

578

579

389

581

582

583

584

555

584

ssr
,**
589

599

591

592

593

594

593

594

597

596

599

sawn BEOTpnw IF
I
1
1
1
1
1
1
1
1
1
1
1

_ . j

1
1
1
1
1
1
1
1
1
1
1
1

ico a/a
12.4

1.5

2.5

.9

.9

1.7

.9

.9

1.6

.9

.1

.3

2.3

.6

4.4

,9

,5

2.1

4.4

•»
2.7

7.9

.»

237.7

14.9
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ttSPU BESCftZPTZOK |PZCO CZ/tt
3̂3333333333333333333333333333333333333333333333333333333333333333

y

W.01
402

403

404

405

606

607

605

409

410

411

412

v _,..:?,,.
614

615

616

617

618

619

420

421

422

423

424

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

.9

4.3

4.1

.6

.0

.0

.8

.0

.9

.0

.0

1.2

-.6- * '

.7

3.3

9.3

.0

.1

.1

.1

.2

.1

.2

.9

.0
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SARPU usaomm IPZCO a/a

626

627

628

629

639

631

632

633

634

633

634

«7

.*8

639

649

641

642

643

644

649

646

647

648

649

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

.2

.0

3.9

.9

.1

.1

.6

.6

.9

.0

2-3

1.4

.9

.9

339.4

4.9

.1

.3

.1

7.8

.9-

159.4

.1

.9

.9



11/11/90

BESOEZPTZOH IPZCO a/a

W51
652

653

654

655

656

657

658

659

660

661

662

ĵ'*-V_>
664

645

464

467

668

669

670

671

672

673

674

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1

1

I

1

.0

.0

.0

18.7

8.9

.6

.1

.0

.0

.0

.0

.0

.0

.2

.0

1,5

5.7

23.5

,0

1,9

.9

.0

.0

.3

75.7

flRlOI695



11/11/99

suvii HEsoamoN IPZCO a/a
3T

676

677

678

679

689

681

652

683

684

683

686

*/*»••"* •

wft

689

699

691

692

693

694

693

694

697

698

699 •

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1

.0

.t

.0

.9

.0

.1
20.2

.0

.0

.3

.0

.9

2.5

.1

.1

.9

1.2

.9

.9

19.2

.9

12.1

18.7

18.9

16.2

ARIOI696



11/11/90

ttflPLE BESCRZmw IPZCO a/01
3 383333333388333333333333333383333

y/oi
702

703

794

705

706

707

70S

709

710

711

712

•*
714

715

716

717

718

719

720

721

722

723

724

1

t

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

i

1

1

1

1.3

37.7

15.9

13.8

.2

17.3

14.4

11.3

1.1

14.9

18.3

18.8

12.7

10.3

2.9

4.4

32.4

28.1

7.3

.3

.9

.1

11.6

.6

.3

flRIOI697



11/11/99

DESOTPTZW IPZCO a/a

726

727

728

729

739

731

732

733

734

733

734

rr»

..<

739

740

741

742

743

744

749

744

747

748

749

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

.1

.9

2.5

11.3

2.3

.2

26.9

.1

14.7

.2

3.9

2.1

1.9

74

11.5

1.1

18.4

1.4

1.2

1.4

3.4

.1

11.4

.8

.1

ARIOI698



11/11/90

SARPU KSttZPTZOH |PZCO Cl/tt
333*393333333333333333333333̂ 33338̂ 333X333333333333333933333333333X3333

" I ' M
.1

752 | .1

793 | 9.3

794 .6

755 I 1.8

756 | 17.7

757 | 13.5

758 | 13.7

799 | 8.4

760 I 1.4

761 | 19.7

762 2.4

'•'
764 | 2.2

765 15.8

766 | 11.9

767 | .7

768 15.9

769 17.4

770 3.9

771 | 5.5

772 | 3.4

773 | 3.4

774 5.4



11/11/99

SARPIE
XT '8333333

t

774

777

778

779

789

781

782

783

784

783

784

~l

/*8

789 .

799

791

792

793

794

793

794

797

791

799

BESCKPTZON JPZC
133333335553333333X333

1

1

1

1

1

1

1

1

1

1

1

1
.._ . j

1

1

1

1

1

1

1

1

1

1

1

1

»0 CZ/C9

14.7

23.8

24.9

11.4

.9

3.4

9.3

2.4

.3

3.4

2.9

4.3

3.3

25.4

51.9

.3

3.1

3.3

.9

46.8

33.2

.6

7.2

44.1

1.3

ARIOI700



SJUIPIE BEsaamoH IPZCO a/a
mm———m—m~~\—tm——n—m—TTTT—11 m -11~ n —i———"~i——— T~

•

/ *
803

804

805

806

807

608

609

810

111

612

•

^m"
616

817

618

619

620

621

622

823

624

1

r
i
i
i
i
i
i
i
i
i
i
\
\
i
i
i
i
i
i
i
i
i
i
i

18.6

5.4

2.1

4.6

2.1

3.9

3.7

.6

2.7

7.3

2.9

.2

.0

M

2.9

.2

4.6

2J

14.1

.6

12.2

.9

56.2

16.9

.4



siuipu oEsoamoN IPZCO a/a
•

827

826

829

830

831

832

833

834

833

834

W

o*i

849

841

842

843

844

843

844

847

846

849

1

1

1

1

1

1

1

1

1

I

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

.4

1.4

.9

.1

.8

.4

.3

.9

.9

.9

.4

.2

.6

.3

.1

.2

.1

.1

2.2

.9

.9

.9

1.9

.4

•5

ARIOI702



CSCKXPTZOH IPZCO C/CH

•
*

853
(94

853

856

857

858

859

840

841

162

>

866

847

868

849

870

871

872

873

(74

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2.2
-t

.9

40.1

.8

45.3

M

1.0

.4

65.8

242.2

1.7

.7

.5

.4

2.5

.3

.0

.7

4.3

.0

2.8

.4

.3

.9

14.4

1RIOI703



B£saam» IPZCO cz/a
fX*«3333«3333a3ai 8 I I II I i I I i I i • 88333 a3333333533aaaaa8333»«»»*»

!

877

878

879

m
881

882

883

884

8S9

884

887 -

1 .4

1 «-2

1 2.4

| 3.0

1 4.0

1 .4

1 1-3

1 .0
1 1.9

1 -9

1 »'••

1 «-9

-----V 1.8

~4
.*
899

891

892

893

894

693

896

897

898

899

1

1

1

1

1

1

1

1

1

1

1

1

.1

1.8

1.1

3.3

6.4

.1

.1

M

.9

17.8

.4

3.4

ARIOI701*



SMPIE BESOOPTZOH

•

J*

903

904

905

906

907

908

909

910

911

912

• *

4

~̂ 915

916

917

918

919

920

921

922

923

924

incoo/ci
| 13.3

1 ' •«

| .2

1 -4

! 10.9

I 2.3

I 9.9

| 3.0

| 19.9

1 9.«

1 J-«

| 1.1

| .0

| 9.9

1 .0

| 2.7

1 •«

1 •«

1 •«

1 •«

| .4

1 •«

1 -1

1 .4

| 11.2

1RIOI705



SMPU BESOOPTZm I PI CO CZ/a
33*333333X8 3

927

926

929

939

931

932

933

934

935

936

937

*

,49

940

941

942

943

944

943

946

947

948

949

1

1

1

1

1

1

1

1

1

1

1

1

1

t

1

1

1

1

1

I

1

1

1

1

1

3.9

.2

.0

.6

92.3

.8

.0

.0

.9

9.4

17.6

.0

.3

.0

.9

4.9

9.1

.3

2.6

.4

.9

.0

2.9

.1

2.7

ARIOI706



saapu SEsouPTZOK IPZCO cz/a
•£3333333 833383335S333333=333 333353333333S333SSS33333333353S

•

\ 1*\̂_y —
953

954

955

956

957

998

959

960

961

962

*

9̂65

966

967

968

969

970

971

972

973

1
|,

I

1

1

I

1

1

1

I

1

1

I

1

1

i

1

1

1

1

1

1

1

1

.1

•2

.9

1.6

.3

.0

.8

.2

6.1

1.2

2.9

1.3

3.8

.5

.0

3.2

5.9

4.0

.0

4.0

2.7

.4

3.6

2.8



SAIPLE BEOTPTZOH IPZCO a/a
•J1

T3

T4

T5

T6

T7

T8

T9

T10

T11

T12

T13

•

»

T16

T17

118

T19

T20

T21

T22

T23

T24

T29

1

1

1

1

1

1

1

1

1

1

1

t

""T
1
1
1
1
1
1
1
1
1
1
1
1

.9

1.1

1.8

.6

.0

9.4

.9

1.1

.0

18.3

3.3

2.6

' 73.1

53.7

4.9

.9

5.4

224.5

114.4

,3

127.6

2.4

.8

1.7

.9

ARIOI708



sanpu BEsazpTZfiM (TOO a/ca

_̂ .» .m.,..m..mmmmmmm*

T29

no
m
T32

T33

T34

135

T36

T37

T38

4

1̂41

T42

1C

T44

145

146

1

1

1

1

1

1

I

I

1

1

1

1

I

1

1

1

1

1

1

1

1

.6

T ,4

1.1

.2

.0

2.8

249.9

66.2

182.7

936.2

497.9

33.1

294.2

616.9

300.2

144.6

467.9

631.9

917.7

724.1

2.9

/1RIOI709



SWLI BESOOPnON IPZCO CZ/a
3333X5333X33333331

KHZ31

rasas 2
KM KM DESftZS

RftBBEKZSi3

jaBCumwi
MB CUT1ZH6 2

R*BCunZK3

HM m CUITZKC
RAB SUC 1

MB SUC 2

RUB Sl«C 3

MOHRflBSUC

conpfism TOTIS

IX333X3XX33533 3=i

1

1

1

1

1

1

1

1

1

1

1

1

1

£»9»9SU»»-<B* *,——— . «»««r==«———— -T̂ -,

39.9

401.8

.7

9.4 t

200.2

993.5

114.5

6.7

15.9

34.3

23.5

2.4

199.9

A R I O I 7 I O



8AHPU BESCKZraOH IPZCQ O/tt
BXX3X533XX3X3333333XXX

: • lOCaiZO* M-T

•1

•̂1-B

1-2-1

1-2-i

1-2-B

1-3-1

1-3-B

1-3-B

1-4-1

1-4-H

1-«

1-9-1

rl

-B

2-H

2-1-B

2-M
2-2-B

2-2-8
2-3-1

2-3-1

2-3-1

2-4-1

1
*

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

.7

.5

.1

.8

.6

.8

.8

1.0

.7

.1

2.4

.9

.5

1.0

1.1

.9

1.2

.8

1.3

2.5

3.6

1.4

2.7 .

3.3

2.8

SRIOJ7H



SMPIE BEScxzmtNt IPZCO a/a
f i

•B

£-3-1

2-5-B

2-3-B

3-1-1

3-1-B

3-1-B

3-M

3-2-B

MVB
3-3-1

3-3-B"

,-B

8-1

3-4-B

V4-B

3-5-1

3-M

3-3-B

4-1-1

4-1-B

4-1-B

4-M

4-2-B

1

1

1

1

1

1

1

1

1

1

1

1

~~~ ~ I

1

1

1

1

1

1

1

1

1

1

1

1

3.0

r 4.8

1.4

1.8 .

2.9

1.6

1.6

.3

1.1

1.4

1.9

1.6

— T79" '

2.9

2.4

22.2

8.7

1.1

1.4

1.5

M

4.7

M

2.1

3.9



SMPIE BESOOPIZOK |PZCO CZ/a

-I | 2.9

'-1 | T 1.4

j -3H____________I 2.9

4-3-8 | 1.4

4-4-1 | 1.9

4-4*1 | 1.3

4-4-B | 1.8

4-9-1 | 1.9

4-9-1 | 2.2

4-5-B | 2.1



sum BEscaxpiztt IPZCO a/a
l' •

t

1-1C

1-10

2-11

2-1B

2-1C

2-21

2-2B

2-2C

2-3B

2-3C

3-11

J

A

>2B

4*11

4MB

4*21

4-2B

3-11

5-2*

5-31

5-4B

4-11

CSrld locations 1
-ii

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

s333aaaxaa3aa33a33X3M»*».uui*33a33Xi
1.3

1.4

.2

.8

1.8

1.5

1.3

.2

1.5

19.4

1.4

1.5

2.4

2.9

4.2

1.8

1.3

1.4

1.7

1.7

2.9

1.7

M

2.9

1.3

A R I O I 7 I I )



BEsooraw IPZCO a/a
:335S3X«XU U13U3U3333S3XXX533

4-V

4-7

^ j

4-3*

4-3*

7-1*

7-1B

7-2*

7-2B

7-3*

7-3B

8-1*

8-1B

K

^_y—
6-3*

8-3B

9-1*

9-18

9-1C

9-2*

9-2B

9-2C

9-3*

f-3B

1

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

.7

<

1.0

2.9

.5

3.2

M

1.8

2*2

2.4

3.1

1.9

2.1

168.9

35.3

.9

1.9

1.1

2.9

l-t

.9

1.4

1.4

1.4

1.4

A R I O I 7 I 5



12/17/10

, swm BKOEZPUW
i -icormni
'2

i
4

3

6

7

8

9

19

IPICO
X3XXX33331

1

I

I

»

I

1

I

I 1

I

I

a/a
1.2

1.1

1.7

4.4

2.9

1.4

2.5

)9.9

1.4

2.2

ARIOI7I6



APPENDIX C

A R I O I 7 I 7



Drum
-; ID*.

0001
0002
0003
0004
0005
0006
0007
0003
0009
0010
0011
0012
0013
0014
0015
0016
0017
0013
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0033
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051

;Rad
Alarm
Y
Y
N
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

: •- Read-is
^ PCIG1

0.14
9.10
2.43
17.60
52̂ 24
547.61
242.32
35.84
357.21
2.30

401.76
321.60
519.85
171.50
634.20
1.87
169

61.08
65.03
1.49
5.09

747.68
22.30
87.41

1444.31
492.94
1674.44
617.45
1.72

396.08
617.57
845.92
596.38
28.73
104.93
307.93
171.94
862.01
753.52
7.63

163.10
918.72
930.80
1577.60
366.64
833.67
1250.09
544.31
569.35
606.60
504.24

Contents

DEBRIS
DEBRIS
DEBRIS
DEBRIS
CUTTINGS
DEBRIS
DEBRIS
SLAG

CUTTINGS
DEBRIS
DEBRIS
SLAG
SLAG

CUTTINGS
SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS

SAMPLE
CATEGORY

RADDEB1
RADDEB 1
NRB1
RADDEB 3
RADCUT2
RADDEB 2
RADDEB 2
RADSLG 2
RADCUT2
RADDEB 1
RADDEB 2
RADSLG 2
RADSLG 2
RADCUT2
RADSLG 2
RADSLG 1
RADSLG 1
RADSLG 2
RADSLG 2
RADDEB 1
RADSLG 1
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
NRB1
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADDEB 2
RADCUT2
RADCUT2
RADCUT1
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADDEB 2
RADCUT2
RADCUT2

RAD
Y/N

YES
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

RCRA
YES/NO

YES
YES
NO
YES
NO
YES
YES
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO



Drum
• ID»

0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102

Bad
Alarm

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Read*
PCIG

428.35
359.27
766.92
1140.45
414.33
669.55
859.17

1.20
1207.79
390.20

1.75
31.41
506.17
124.82
262.64
927.85
1369.88
2258.96
112.84

0.27
308.36
1753.79
753.10
1086.60
679.90

0.40
1286.40
894.80

0.72
12.00
834.80
1085.10

1.70
1556.90
368.20
1140.80

0.00
7.20
8.40

1135.70
76420

2.40
601.90
70.90
90.80

1527.40
531.90
516.45
705.70
496.70
597.60

'••• Contents %i
-'..-: •<:•":•<!.{• $SJ

-".

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS

^SAMPLE ;~
CATEGORY

' - ••• •

RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT1
RADCUT2
RADCUT2
RADCUT1
RADSLG 2
RADCUT2
RADSLG 2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADSLG 2
RADCUT1
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT1
RADCUT2
RADCUT2
RADCUT1
RADCUT3
RADCUT2
RADCUT2
RADDEB 1
RADCUT2
RADDEB 2
RADCUT2
RADCUT1
RADSLG 1
RADCUT1
RADCUT2
RADCUT2
RADCUT1
RADCUT2
RADCUT2
RADSLG 2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2
RADCUT2

RAD
Y/N

YES
YES
YES
YEŜ
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

RCRA;
YES/NO

NO
. NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO 6 R I O I 7 I 9



Drum
ID§

0103
0104
0105
0106
0107
0103
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0133
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153

Bad
Alarm

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Read
PCIG

46.00
684.60
8.80

338.90
435:00
0.00

622.80
602.00
388.70
565.10
788.60
351.90
14.40
230.00
1455.40
226.50
1346.90
1092.60
527.50
989.60
186.70
1479.86

0.10
1367.60
923.10
0.10

183.10
1549.80
796.10
270.14
450.13
1051.00
350.60
368.90
902.10
959,40
0.30

507.92
991.70
894.09
532.10
918.60
1184.50
1338.10
839.88
417.70
279.90
91.20
385.50
506.18
865.40

Contents

SLAG
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
SLAG

CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
SLAG

CUTTINGS
CUTTINGS

SAMPLE
CATEGORY

RADSLG 2
RADCUT2
RADCUT 1
RADCUT2
RADCUT 2
RADDEB 1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADSLG 3
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADSLG 1
RADCUT 2
RADSLG 2
RADCUT 1
RADSLG 2
RADCUT 2
RADCUT 2
RADCUT 2
RADSLG 2
RADCUT 2
RADCUT 2
RADSLG 2
RADCUT 2
RADCUT 2
RADCUT 1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADSLG 2
RADCUT 2
RADSLG 2
RADCUT 2
RADCUT 2

RAD
Y/N

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

RCRA
YES/NO

NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO ARIOI720



urom
::,:IDIl

0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204

iflaefc
Alarm

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
V
Y
Y
Y
Y

UReaW
s-PCISf

7.43
1086.90
43.40

117754
1123.10
285:66
1284.60
472.90
28.30
385.20
817.40
231.80
27.50
925.80
650.70
70,10
12.30
0.40
88.90
605.30
471.90
389.60
1300.20

1.20
94.20

1677.10
416.70
335.40
1267.70
1423.40
1657.90
1147.80

0.00
- 29.10
721.90
2476.50
1012.40
1285.50
1086.40
1074.60
97.60
872.10
16.40

1036.30
2012.00

0.58
788.00
1210.10
653.70
857.10
1485.20

ilfiedhte'nfsnf?!
i-~':''<S.S" : ;? :;!*:*! .̂  '•'•''

• ,»
CUTTINGS
CUTTINGS
'SLAG
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS

ŜAMPLES?
CATEGORY

'. '. .,'.£'..'.'

RADCUT 1
RADCUT 2
RADSLG 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADDEB 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADDEB 3
RADCUT 1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
NRB1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 3
RADCUT2
RADCUT 2
RADCUT 1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2

RAD
Y/N

•;,

YES
YES
YES*
YE£
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

IftRCRAl!
YES/NO

NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

•

ARIOI72



Drtifrt
ID

0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
0246
0247
0243
0249
0250
0251
0252
0253
0254
0255

Rad
Alarm

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y

v React"?
PCIG

90.40
882.30
997.50
66.20
869.20
524.60
64.35
2.90
0.00
19.50
970.30

1.20
150.90
1097.90
1078.30
62.90

1332.50
952.60
635.10
565.40
85.20
90120

9.20
839.10
193.20
19.20
93.00
679.40
839.30
196.30
254.60
514.20
380.10
536.30
1309.70
135.90
15.80
175.90
251.90
103.60
58.70
17.30
11.90
206.70
34.50
697.20
19.50
43.90
29.70
123.80
446.80

»*• Contents -••y
'•','• '••-•' • -;':.;<:W . ..:

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
SLAG
DEBRIS
SLAG

CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG
SLAG
DEBRIS
SLAG

CUTTINGS
DEBRIS
SLAG
SLAG
DEBRIS
SLAG

CUTTINGS
SLAG
SLAG
DEBRIS
SLAG

CUTTINGS

r SAMPLE
CATEGORY

RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 1
RADCUT 1
RADCUT 3
RADCUT 2
RADCUT 1
RADSLG 2
RADCUT 2
RADCUT 2
RADSLG 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADSLG 1
RADCUT 2
RADSLG 2
RADDEB 3
RADSLG 2
RADCUT 2
RADCUT 2
RADSLG 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADSLG 2
RADSLG 3
RADDEB 2
RADSLG 2
RADCUT 2
RADDEB 2
RADSLG 3
RADSLG 3
RADDEB 2
RADSLG 2
RADCUT 2
RADSLG 3
RADSLG 2
RADDEB 2
RADSLG 2
RADCUT 2

RAD
Y/N

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

*:RCR*?S
YES/NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
YES
NO
NO
YES
NO
NO
NO
YES
YES
NO
NO

ARIOI722



fDrum
• : ID*

0256
0257
0258
0259
0260
0261
0262
0263
0264
0265
0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
0276
0277
0278
0279
0280
0281
0282
0283
0284
0285
0286
0287
0288
0289
0290
0291
0292
0293
0294
0295
0296
0297
0298
0299
0300
0301
0302
0303
0304
0305
0306

iRacfi
Alarm

Y
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
N
Y
Y
Y
N
Y
Y
N
N
Y
Y
Y
Y
N
Y
Y
N
N
Y
Y
N
Y
Y
Y
Y
N
Y
Y
Y
N
Y
Y
Y
N
Y
Y
Y
Y
Y
Y

liReacIi
PCIG

/

111.70
1365.50

2.30
0.00

295.20
120

114.80
86.70
0.00
3.10

840.60
2.10
0.20
20.00
0.00
45.90
5.70

701.70
18.98
36.90
801.00
44.50
68220
733.00
133.40

1.40
1.70
0.00
90.30
510.50
684.40
109.30
732.90
1115.40
127920
498.70
17.40
28.13
755.40
758.60
20.40

1117.00
109.30

1.89
180.60
392.90
7420
120

933.30
728.90
959.80

ittiGorferits*N
i :: S ::!- ::::;--:'iPj:P:?;''-:;:

CUTTINGS
CUTTINGS
DEBRIS
SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
DEBRIS
CUTTINGS
DEBRIS
DEBRIS
CUTTINGS
DEBRIS
SLAG
SLAG
SLAG
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
SLAG
•SLAG
SLAG

CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG
SLAG

CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
SLAG

CUTTINGS
SLAG
SLAG
DEBRIS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS

fySAMPLEi
CATEGORY

RADCUT 2
RADCUT 2
RADDEB 1
RADSLG 1
RADSLG 2
RADSLG 1
RADSLG 2
RADSLG 2
RADDEB 1
NRB1
RADCUT 2
NRB1
RADDEB 1
RADCUT 3
RADDEB 1
RADSLG 2
RADSLG 1
RADSLG 2
RADDEB 3
RADSLG 2
RADDEB 2
RADSLG 2
RADSLG 2
RADSLG 2
RADSLG 2
RADSLG 1
RADDEB 1
NRS1
RADSLG 2
RADSLG 2
RADCUT 2
RADDEB 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADSLG 3
RADSLG 2
RADCUT 2
RADCUT 2
RADDEB 2
RADCUT 2
RADSLG 2
RADCUT 1
RADSLG 2
RADSLG 2
RADDEB 2
RADSLG 1
RADCUT 2
RADCUT 2
RADCUT 2

kRAD
Y/N

YES
YES,
YES
YES
YES
YES
YES
YES
YES
NO
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

:«RGRA«
YES/NO

NO
1 NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
NO
YES
NO
YES
NO
NO
NO
YES
NO
YES
YES
NO
YES
NO
NO
YES
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO

•

ARIOI723



Drum
PlDi-

0307
0308
0309
0310
0311
0312
0313
0314
0315
0316
0317
0318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0331
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343
0344
0345
0346
0347
0348
0349
0350
0351
0352
0353
0354
0355
0356
0357

PRatfl
Alarm

N
Y
Y
N
Y
N
N
Y
Y
Y
N
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

PReactsf
PCIS

4.30
724.50
554.70
023

412.40
3:40

328.30
288.20
438.20
392.80
45.00
266.40
130.30
66.90
71.60
32.70

1141.00
218.80
51.50
15.03
261.80
27.06
34.37
57.17
0.00
36.63
1.40
0.80
56.80
247.70

0.00
112.60
1155.00

1.60
1144.30
91.50
385.20
142.90
421.07
87.60
685.10
787.80
1034.40
735.10
2.72

514.70
9.40
36.20
10.90
570.60
0.30

»flOorjtents%-;i;-:

SLAG
CUTTINGS
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG

CUTTINGS
SLAG
SLAG
SLAG
DEBRIS
SLAG
SLAG
DEBRIS
SLAG
SLAG

CUTTINGS
CUTTINGS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
DEBRIS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
DEBRIS
SLAG

CUTTINGS
DEBRIS
SLAG
SLAG

CUTTINGS
SLAG

.SAMPLE.
CATEGORY

NRS1
RADCUT 2
RADDEB 2
NRB1
RADDEB 2
NRS1
RADSLG 2
RADDEB 2
RADDEB 2
RADDEB 2
RADSLG 2
RADSLG 2
RADSLG 2
RADSLG 2
RADSLG 2
RADSLG 2
RADCUT 2
RADSLG 2
RADSLG 2
RADSLG 3
RADDEB 2
RADSLG 2
RADSLG 2
RADDEB 2
RADSLG 1
RADSLG 2
RADCUT 1
RADCUT 1
RADDEB 2
RADDEB 2
RADDEB 1
RADDEB 2
RADCUT 2
RADSLG 1
RADCUT 2
RADCUT 2
RADCUT 2
RADDEB 2
RADDEB 2
RADCUT 2
RADSLG 2
RADCUT 2
RADCUT2
RADDEB 2
RADSLG 1
RADCUT 2
RADDEB 1
RADSLG 2
RADSLG 3
RADCUT 2
RADSLG 1

| RAD
Y/N

NO
YES
YES
NO
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

^RCRAM
YES/NO

NO
NO
YES
NO
YES
NO
NO
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
YES
NO
NO
NO
NO
YES
YES
YES
YES
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
YES
NO
NO
YES
NO
YES
NO
NO

A R I O I 7 2 U



[Drum
it ID*

0358
0359
0360
0361
0362
0363
0364
0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
0380
0381
0382
0383
0384
0385
0386
0387
0388
0389
0390
0391
0392
0393
0394
0395
0396
0397
0398
0399
0400
0401
0402
0403
0404
0405
0406
0407
0408

jtltefc
Alarm
Y
Y
Y
N
N
Y
N
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
N
N
N
N
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

tajtead*
PCIG

13.60
18.40
111.80
52.60
720
4*0
0.00

144.80
18.32
120

109.90
11.80
18.10
020
80.80
612.90
39.80
0.00
82.10
117.90
49.90
123.30
37.30
6.80
0.10
0.00
0.29
36.80
946.00
625.20
0.00
0.00
0.00
0.00
3.10

407.10
57.66
385.90
1325.50
171S20
500.80
1316.70
1383.50
717.10
207.80
83.80

1177.30
760.60
2039.40
781.10
1268.90

«̂Contents--sfei!i

SLAG
SLAG

' 'SLAG
CUTTINGS
SLAG
SLAG
DEBRIS
CUTTINGS
SLAG

CUTTINGS
SLAG
SLAG
SLAG
SLAG
SLAG

CUTTINGS
SLAG
SLAG
SLAG
DEBRIS
SLAG
SLAG

CUTTINGS
DEBRIS
SLAG
DEBRIS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS

|«4»AMPLfci'
CATEGORY

RADSLG 3
RADSLG 3
RADSLG 2
RADCUT 2
NRS1
RADSLG 1
NRB1
RADCUT 2
RADSLG 3
RADCUT 1
RADSLG 2
RADSLG 3
RADSLG 3
RADSLG 1
RADSLG 2
RADCUT 2
RADSLG 2
RADSLG 1
RADSLG 2
RADDEB 2
RADSLG 2
RADSLG 2
RADCUT 2
RADDEB 1
RADSLG 1
RADDEB 1
RADSLG 1
RADCUT 2
RADCUT 2
RADCUT 2
NRB1
NRB1
NRB1
NRB1
NRB1
RADDEB 2
RADSLG 2
RADCUT 2
RADCUT 2
RADCUT 2
RADDEB 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2

IRAQ
Y/N

YES
YES
YES
YES
NO
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
NO
NO
NO
NO
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

fa,HUHA«i*
YES/NO

(

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO



Drum
-.••JD.W

0409
0410
0411
0412
0413
0414
0415
0416
0417
0418
0419
0420
0421
0422
0423
0424
0425
0426
0427
0423
0429
0430
0431
0432
0433
0434
0435
0436
0437
0433
0439
0440
0441
0442
0443
0444
0445
0446
0447
0443
0449
0450
0451
0452
0453
0454
0455
0456
0457
0458
0459

;Rac Read;;
Alarm

Y
Y
Y
N
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
N
Y
Y
Y
Y
N
Y
Y
N
Y

PCIG

246.40
298.40
1149.10

3.80
263.60
888.50
55.00
41.84

1162.00
1.84

2464.90
2136.00
1950.70
245.20
1231.90
1888.20
1653.60

2.80
1129.40
703.90
676.00
1253.00
1085.00
1363.60
1123.80
380.70
1419.30

6.10
13.90
257.20
724.50
817.80
1194.00
1090.30

0.30
196.50
174320
299.60
152.80
1024.40

1.80
215.10

1.80
784.90

9.90
1968.10

8.10
95.50

1910.90
0.00

1369.00

fc. :•: Contents • ;>
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CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
DEBRIS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
SLAG

CUTTINGS

>SAMPLE?
CATEGORY

RADCUT 2
RADDEB 2
RADCUT 2
NRC1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
NRC1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 1
RADCUT 3
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
NRS1
RADCUT 2
RADDEB 1
RADDEB 2
RADCUT 1
RADCUT 2
NRC1
RADSLG 2
RADCUT 2
NRS1
RADCUT 2

RAD
Y/N

YES
YES
YES
NO
YES
YES
YES
YES
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YEŜ
YES
YES
YES
YES
YES
YES
YES
YES
NO
YES
YES
YES
YES
YES
NO
YES
YES
NO
YES

i*:RCRA«
YES/NO

NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO

ARIOI726



Drum
:WlD»

0460
0461
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486
0487
0488
0489
0490
0491
0492
0493
0494
0495
0496
0497
0498
0499
0500
0501
0502
0503
0504
0505
0506
0507
0508
0509
0510

3ttad$
Alarm

Y
Y
Y
Y
Y
Y
Y
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
Y
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N,
N
N
N
N
N
N
N
N
N
N
N
N

laReacfci-
;*PCIG*

23.60
836.60
0.00
55.70

1320.30
831.00
1226.60
218.20
205.00
0.70
0.09
0.00
0.00
0.00
0.00
0.50
0.00
3.18
0.00
0.00
0.33
75.21
17.30
0.00
0.00
0.00

163.30
0.14
0.00
8.80
0.00
0.00
020
0.90
0.00
020
0.00
0.00
020
0.00
7.60
0.00
0.00
1.10
020
0.10
0.00
0.00
1.10
0.10
3.70

i«Contents;»i
•K"ic:̂ ",:y]mwf̂ ^

SLAG
CUTTINGS
(SLAG
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG
SLAG

CUTTINGS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
CUTTINGS
SLAG

CUTTINGS
DEBRIS
CUTTINGS
SLAG
SLAG
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
CUTTINGS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG

CUTTINGS
SLAG
SLAG
DEBRIS
CUTTINGS
SLAG
SLAG

SfSAMPtE*
CATEGORY'

RADSLG 2
RADCUT 2 f
RADSLG 1
RADCUT 2
RADCUT 2
RADCUT 2
RADCUT 2
RADSLG 2
RADSLG 2
NRC1
NRB1
NRB1
NRB1
NRB1
NRB1
NRC1
NRS1
NRC1
NRB1
NRC1
NRS1
RADSLG 2
RADSLG 3
NRS1
NRB1
NRB1
RADSLG 2
NRS1
NRB1
NRC1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRS1
NRC1
NRS1
NRS1
NRB1
NRC1
NRS1
NRS1

fRAD
Y/N

YES
YES
YES
YES
YES
YES
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

feRCRA*
YES/NO

NO
, NO

i' NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

. NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO



Drum
v:|Dp:-

0511
0512
0513
0514
0515
0516
0517
0518
0519
0520
0521
0522
0523
0524
0525
0526
0527
0528
0529
0530
0531
0532
0533
0534
0535
0536
0537
0538
0539
0540
0541
0542
0543
0544
0545
0546
0547
0548
0549
0550
0551
0552
0553
0554
0555
0556
0557
0558
0559
0560
0561

iRacIt
Alarm

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

PReacti:
;PCIG3

0.80
1.30
0.10
0.40
0.50
0.60
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.00
6.80
1.70
0.00
0.00
2.50
0.20
0.40
1.30
0.30
1.90
0.00
0.32
0.00
0.00
1.10
9.90
0.00
2.80
1.80
0.10
0.90
0.90
7.20
3.70
520
0.00
0.30
1.10
0.90
0.06
0.96
0.60
1.80
0.00
1.90
0.90
0.00

KmCoftfenfsT̂ '
|'::":-;-:;: • V::s:':':::|:'!x fe'.

DEBRIS
SLAG
SLAG
SLAG

CUTTINGS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
DEBRIS
SLAG
SLAG
DEBRIS

::;ISAMPLE«
CATEGORY

NRB1
NRS1
NRS1
NRS1
NRC1
NRB1
NRB1
NRS1
NRB1
NRB1
NR31
NRB1
NRB1
NRB1
NRB1
NRB1
NRS1
NRB1
NR31
NRB1
NRB1
NRB1
NRS1
NRS1
NRB1
NRS1
NR81
NR31
NR31
NR81
NRB1
NRB1
NRS1
NRB1
NRS1
NRS1
NR31
NR31
NRB1
NRB1
NRB1
NRB1
NRB1
NRS1
NR31
NRS1
NRS1
NR31
NRS1
NRS1
NRB1

RAD
Y/N

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

R̂CRAlP:
YES/NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO



Drum
-;.|D«

0562
0563
0564
0565
0566
0567
0568
0569
0570
0571
0572
0573
0574
0575
0576
0577
0578
0579
0580
0581
0582
0583
0584
0585
0586
0587
0588
0589
0590
0591
0592
0593
0594
0595
0596
0597
0598
0599
0600
0601
0602
0603
0604
0605
0606
0607
0608
0609
0610
0611
0612

mam
Alarm
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N

uReaaii
iPCi&i

2.20
31.70
1.30
2.30

17.30
0.00
0.00
2.40
1.26
2.60
25.60
0.00
0.60

12.00
1.50
2.50
0.90
0.00
1.70
0.90
0.90
1.60
0.00
0.10
0.30
2.30
0.60
6.40
0.00
0.50
2.10
4.40
0.90
2.70
7.90
0.90

237.70
14.90
6.30
0.00
4.10
0.60
0.00
0.00
0.80
0.00
0.90
0.00
0.00
120
0.60

««€oriterits'-»y
£̂j&.?- :• '-. : -• ' '•'•. •;;;::;£:-;:;';̂- VV'

DEBRIS
DEBRIS
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
CUTTINGS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG

ilSAMPt&i
CATEGORY

NRB1
RADDEB 2
NRS1
NRS1
RADSLG 3
NRS1
NRS1
NRS1
NRS1
NRS1
RADSLG 2
NRS1
NRB1
RADDEB 3
NRS1
NRB1
NRS1
NRS1
NRB1
NRB1
NRB1
NRB1
NRS1
NRB1
NRS1
NRS1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRS1
NRS1
NRB1
RADDEB 2
RADDEB 3
NRB1
NRC1
NRB1
NRB1
NRB1
NRS1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRS1

?RAD
Y/N;

NO,
YES
NO
NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

WRCRftli
YES/NO

NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO



Drum
^ !D<s.

0613
0614
0615
0616
0617
0618
0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631
0632
0633
0634
0635
0636
0637
0633
0639
0640
0641
0642
0643
0644
0645
0646
0647
0643
0649
0650
0651
0652
0653
0654
0655
0656
0657
0658
0659
0660
0661
0662
0663

:?Ratr
Alarm

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

rRead*
PCIG

0.72
3.30
9.30
0.00
0.10
0.10
0.10
0.20
0.10
0.20
0.90
0.00
0.20
0.00
3.90
0.00
0.10
0.10
0.60
0.60
0.90
0.00
2.30
1.40
0.00
0.00
0.00
4.75
0.10
0.50
0.10
7.80
0.00

158.40
0.10
0.00
0.00
0.00
0.00
0.00
18.70
8.90
0.60
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00

!«5;;Cbnterits:i;?:;;
Kjf 1: • - WIPK: ••"•

SLAG
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
SLAG
SLAG
SLAG
SLAG
DEBRIS
SLAG
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
SLAG
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS

/SAMPLE;
CATEGORY

NRS1
NRS1
NRS1
NRB1
NRB1
NRB1
NRB1
NRB1
NR31
NR31
NR31
NR31
NR31
NR31
NRS1
NR31
NRB1
NRB1
NR31
NRS1
NRS1
NRS1
NRS1
NRB1
NRB1
NR31
NRS1
RADSLG 1
NR31
NRS1
NRS1
NRS1
NRS1
RADDEB 2
NRS1
NR81
NRS1
NRB1
NRS1
NRS1
RADDEB 3
NRB1
NRS1
NRS1
NRB1
NRS1
NRS1
NRS1
NRB1
NRB1
NRB1

RAD?
Y/N

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

VRCRA«
YES/NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
SO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

ARIOI730



Drum
N1D»

0664
0665
0666
0667
0668
0669
0670
0671
0672
0673
0674
0675
0676
0677
0678
0679
0680
0681
0682
0683
0684
0685
0686
0687
0688
0689
0690
0691
0692
0693
0694
0695
0696
0697
0698
0699
0700
0701
0702
0703
0704
0705
0706
0707
0708
0709
0710
0711
0712
0713
0714

iBacti
Alarm

ti
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
Y

sfReacfl
1-PCIGw

0.00
1.50
5.70
23.50
0,00
1.90
0.00
0.00
0.00
0.30
75.70
0.00
0.60
0.00
0.50
0.00
0.10
2024
0.00
0.00
0.30
0.00
0.00
2.50
0.10
0.10
0.00
1.20
0.00
0.00
1020
0.00
12.10
18.70
18.00
16.20
1.30
37.72
15.90
13.80
020
17.30
14.40
11.30
1.10
14.90
18.30
18.80
12.70
10.30
2.90

iiSG&ftî WK
i:S;::;;r:'V!ŝllll%:v-'.

DEBRIS
DEBRIS
DEBRIS

, DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
SLAG
SLAG

ŜAMPLE:"*
CATEGORY
* '

NRB1
NRB1
NRB1
RADDEB 3
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
RADDEB 2
NRB1
NRB1
NRB1
NRB1
NRB1
NRS1
RADDEB 2
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
RADDEB 3
NRS1
RADDEB 3
RADDEB 3
RADDEB 3
RADDEB 3
NRS1
RADSLG 2
RADDEB 3
RADDEB 3
NRS1
RADDEB 3
RADSLG 3
RADSLG 3
NRS1
RADSLG 3
RADSLG 3
RADSLG 3
RADDEB 3
RADSLG 3
RADSLG 1

RAD
Y/N

: , \ A

NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
YES
YES
YES
YES
NO
YES
YES
YES
NO
YES
YES
YES
NO
YES
YES
YES
YES
YES
YES

wRCRA*
YES/NO

NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
YES
YES
YES
YES
NO
NO
YES
YES
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO

ARIOI73I



Drum
ID

0715
0718
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729
0730
0731
0732
0733
0734
0735
0738
0737
0738
0739
0740
0741
0742
0743
0744
0745
0746
0747
0748
0749
0750
0751
0752
0753
0754
0755
0756
0757
0758
0759
0760
0761
0762
0763
0764
0765

Bad;
Alarm

N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

•̂Reacli
PCIQ*

4.40
32.40
23.10
7:30
0.30
0.00
0.10
11.60
0.60
0.30
0.10
0.00
2.50
11.30
2.30
0.20
26.90
0.10
16.70
0.20
3.00
2.10
1.00
7.40
11.50
1.05
18.40
1.40
1.20
1.60
3.60
0.10
0.10
0.80
0.10
1.80
0.10
0.10
9.30
0.60
1.80
17.70
13.50
13.70
3.40
1.60
15.70
2.60
1.00
2.18
15.80

»:;:«.Contelnts' "'•";•

SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
CUTTINGS
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
CUTTINGS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
SLAG
DEBRIS

SAMPLE;
CATEGORY

NRS1
RADSLG 2
RADSLG 2
NRS1
NRS1
NRB1
NRB1
RADDEB 3
NRB1
NRS1
NR31
NRC1
RADSLG 1
RADSLG 3
NRB1
NRB1
RADSLG 2
NRB1
RADDEB 3
NRB1
NRS1
NRB1
NR31
NRS1
RADDEB 3
NRB1
RADDEB 3
NRB1
NRB1
NRB1
NRB1
NR31
NR31
NR31
NRB1
NRB1
NRB1
NRB1
NRB1
NRC1
NRS1
RADDEB 3
RADDEB 3
RADDEB 3
NRB1
NRS1
RADDEB 3
NRS1
NRS1
NRS1
RADDEB 3

RAD
Y/N

NO
YES
YES
NO
NO
NO
NO
YES
NO
NO
NO
NO
YES
YES
NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
YES
NO
NO
YES
NO
NO
NO
YES

iSRCRAS
YES/NO

NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
YES
NO
NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
YES
NO
NO
YES
NO
NO
NO
YES ARIOI732



Drum
>:*;: IDS-

0766
0767
0768
0769
0770
0771
0772
0773
0774
0775
0776
0777
0778
0779
0780
0781
0782
0783
0784
0785
0786
0787
0788
0789
0790
0791
0792
0793
0794
0795
0796
0797
0798
0799
0800
0801
0802
0803
0804
0805
0806
0807
0808
0809
0810
0811
0812
0813
0814
0815
0816

Bad
Alarm

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
N
N
N
N
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

S-Read-
PCIG

11.90
0.70
15.90
17.40
3 DO
5.50
5.40
3.60
5.60
14.70
23.80
26.91
11.60
0.00
3.60
9.50
2.60
0.50
3.60
2.90
4.30
3.30
25.60
51.90
0.30
3.10
3.30
0.90
46.80
35.20
0.60
720
44.10
1.30
18.00
5.40
2.10
4.60
2.10
3.90
3.70
0.80
2.70
7.30
2.90
0.20
0.00
2.10
2.90
020
4.60

"i-f-̂ Coritehissw
fete ' .•• x"::«!p;' :*~:-

DEBRIS
CUTTINGS
DEBRIS
DEBRIS
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
SLAG
SLAG
SLAG
SLAG
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
SLAG
SLAG

iiSAMPLE*
CATEGORY

RADDEB 3
NRC1
RADDEB 3
RADDEB 3
NRS1
NRS1
NRS1
NRS1
NRS1
RADSLG 3
RADSLG 2
RADSLG 2
RADSLG 3
NRS1
NRS1
NRS1
NRS1
NRS1
NRS1
NRS1
NRS1
NRS1
RADSLG 2
RADSLG 2
NRB1
NRB1
NRB1
NRB1
RADSLG 2
RADSLG 2
NRB1
NRB1
RADSLG 2
NRS1
RADDEB 3
NRS1
NRS1
NRS1
NRS1
NRB1
NRS1
NRB1
NRB1
NRB1
NRS1
NRS1
NRB1
NRB1
NRS1
NRS1
NRS1

RAD3
Y/N

••
YES
NO
YES
YEŜ
NO
NO
NO
NO
NO
YES
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
YES
YES
NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

WRCRASi
YES/NO

YES
NO
YES

> YES
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

flfilO/733



Drum
~: ID:.?

0817
0813
0319
0820
0821
0822
0823
0824
0825
0826
0827
0828
0829
0830
0831
0832
0833
0834
0835
0836
0837
0838
0839
0840
0841
0842
0843
0844
0845
0846
0847
0843
0849
0850
0851
0852
0853
0854
0855
0856
0857
0858
0859
0860
0861
0862
0863
0864
0865
0866
0867

$ffsm
Alarm

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

leRead-;:!
«PCIGi

0.00
14.10
0.56
1220
0.90
56.20
16.00
0.40
0.40
1.40
0.00
0.02
0.80
0.60
0.50
0.00
0.00
0.90
0.40
0.20
0.60
0.30
0.02
0.20
0.10
0.10
2.20
0.90
0.00
0.00
1.00
0.40
0.50
220
0.90

60.10
0.00
45.30
1.90
1.00
0.60
85.80
24220

1.70
0.70
0.50
0.40
2.50
0.30
0.00
0.70

Ŵ CarABrm:-m
:':&•!• .•:-"•.-.:' .-• : .--•: '-••:•" -&:':'-:::: -'•'•**"•-'.•''

'

DEBRIS
DEBRIS
SLAG
SLAG
SLAG
SLAG
DEBRIS
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
CUTTINGS
CUTTINGS
DEBRIS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS
SLAG

CUTTINGS
CUTTINGS
CUTTINGS
CUTTINGS

isSAMPLE*
CATEGORY

NRB1
RADDE83
NRS1
RADSLG 3
NRS1
RADSLG 2
RADDEB 3
NRS1
NRS1
NRS1
NRS1
NRS1
NRS1
NR81
NRB1
NRS1
NRS1
NRB1
NR81
NRS1
NR31
NRS1
NRB1
NR81
NRB1
NRS1
NRB1
NRS1
NRB1
NR81
NRS1
NRS1
NRB1
NRB1
NRC1
RADCUT 2
NR31
RADCUT 2
NRC1
NRC1
NRC1
RADCUT 2
RADCUT 2
NRC1
NRC1
NRC1
NRS1
NRC1
NRC1
NRC1
NRC1

RAD
Y/N

NO
YES
NO
YES
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
YES
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO

raRCRft«
YES/NO

NO
YES
N6
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

AR10I731*



Drurri
•,\Dm
0868
0869
0870
0871
0872
0873
0874
0875
0876
0877
0878
0879
0880
0881
0882
0883
0884
0885
0886
0887
0888
0889
0890
0891
0892
0893
0894
0895
0896
0897
0898
0899
0900
0901
0902
0903
0904
0905
0906
0907
0908
0909
0910
0911
0912
0913
0914
0915
0916
0917
0918

^Rad
Alarm
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

îRea'a*
PCIG?

6.30
0.00
2.80
0.40
0.30
0.00
14.40
0.40
4.24
2.60
3.00
4.00
0.40
1.X
0.00
1.50
0.90
2.00
4.90
1.80
0.10
1.80
1.10
3.50
6.40
0.10
0.10
1.90
0.00
17.80
0.40
3.40
13.30
0.60
020
0.40
10.97
2.30
5.50
3.10
19.90
5.60
3.80
1.10
0.00
9.90
0.00
2.70
0.60
0.00
0.00

«*«:Contente';'>::; ,
s:::i;.r-;- •;• : ::,'HV*V;-; --.

DEBRIS
CUTTINGS
DEBRIS
DEBRIS
SLAG
SLAG
SLAG
SLAG
SLAG
SLAG
DEBRIS
SLAG
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG

CUTTINGS
CUTTINGS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
DEBRIS
SLAG
DEBRIS
SLAG
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
SLAG

SAMPLE
CATEGORY

NRB1
NRC1
NRB1
NRB1
NRS1
NRS1
RADSLG 3
NRS1
NRS1
NRS1
NRB1
NRS1
NRB1
NRS1
NRB1
NRB1
NRB1
NRS1
NRB1
NRB1
NRB1
NRB1
NRS1
NRB1
NRS1
NRC1
NRC1
NRB1
NRB1
RADDEB 3
NRB1
NRS1
RADDEB 3
NRB1
NRS1
NRB 1
RADSLG 3
NRB1
NRS1
NRB1
RADSLG 3
NRB1
NRS1
NRS1
NRB1
NRB1
NRB1
NRB1
NRB1
NRS1
NRS1

RAD
Y/N

NO
NO
NO
NO,,;
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
YES
NO
NO
NO
YES
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

RCRAa
YES/NO

NO
NO
NO

- NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

ARIOI735



DnM
::-:ID»

0919
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929
0930
0931
0932
0933
0934
0935
0936
0937
0938
0939
0940
0941
0942
0943
0944
0945
0946
0947
0948
0949
0950
0951
0952
0953
0954
0955
0956
0957
0958
0959
0960
0961
0962
0963
0964
0965
0966
0967
0968
0969

Had
Alarm

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

Read
PCIG

0.00
0.40
0.00
0.10
0,40
11.20
3.80
0.20
0.00
0.00
92.30
0.80
0.00
0.00
0.50
9.60
17.60
0.00
0.30
0.00
0.90
4.90
9.10
0.30
2.60
0.40
0.90
0.00
2.90
0.80
0.00
0.10
020
0.00
1.60
0.30
0.00
0.80
020
6.10
1.20
2.90
1.30
3.80
0.50
0.00
320
0.00
4.00
0.00
4.00

Contents

CUTTINGS
DEBRIS
CUTTINGS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
SLAG
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS

: SAMPLE c
CATEGORY

NRC1
NRB1
NRC1
NR31
NR81
RADDEB 3
NR31
NR31
NR31
NRS1
RADDEB 2
NR31
NRS1
NRS1
NR31
NR81
RADDEB 3
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRB1
NRS1
NRB1
NR81
NR81
NRB1
NRB1
NR81
NRS1
NRB1
NR31
NR31
NR31
NR31
NR81
NR81
NRS1
NRB1
NRS1
NRB1
NRB1
NRB1

?RAD
Y/N

NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

RCRA
YES/NO

NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO ARIOI736



;ID

0970
0971
0972
0973
D-01
D-02
D-03
D-04
D-05
D-06
D-07
D-08
D-08
D-09
D-10
D-11
D-12
D-13
D-14
D-15
D-16
D-17
D-19
D-20
D-21
D-22
D-23
D-24
D-25
D-26
D-27
T01
T02
T03
T04
T05
T06
T07
T08
T09
T10
T11
T12
T13
T14
T15
T16
T17
T18
T19
T20

Alarm

N
N
N
N
N
Y
N
Y
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
Y
Y
N
N
N
Y
Y
N

iPCIG

.2.70
0.40
3.60
2.80
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.50
1.10
1.80
0.60
0.00
9.40
0.50
1.10
0.00
18.30
3.30
2.60
73.10
53.70
4.90

N/A
5.60

224.50
114.60
025

".--•J--"."- •'•-̂-::.:.-::̂;:l;;iM!̂;v'S

DEBRIS
DEBRIS
SLAG
SLAG

SAMPLES
SAMPLES
SAMPLES
SAMPLES

PLASTIC CONT.
SAMPLES
EMPTY
DIRT

SAMPLES
ACIDS

SAMPLE JARS
CUTTINGS
CUTTINGS
CUTTINGS
WATER
SAMPLES
WATER
SAMPLES
CUTTINGS

SAMPLES

SAMPLES

EMPTY
SAMPLES

DIRT
DEBRIS
DIRT
DEBRIS
CUTTINGS
SLAG

BATT. CASINGS
DEBRIS
DEBRIS
DIRT
SLAG
DEBRIS
DEBRIS
DEBRIS
SLAG
EMPTY
DEBRIS
DEBRIS
DEBRIS
DIRT

CATEGORY

NRB1
NRB1
NRS1
NRS1

NRT1
NRT1
NRT1
NRT1
NRT1
NRT1
NRT1
NRT1
NRT1
RT1
NRT1
NRT1
RT1
RT1
NRT1
NRT1
NRT1
RT1
RT1
NRT1

Y/N

NO
NO*
NO
NO
NO
YES
NO
YES
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
YES
YES
NO
NO
NO
YES
YES
NO

:• . c B̂ TI • «..-.-.--

YES/NO

NO
> NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO



Drum
mam
T21
T22
T23
T24
T25
T26
T27
T28
T29
T30
T31
T32
T33
T34
T35
T36
T37
T38
T39
T40
T41
T42
T43
T44
T45
T48

iRads
Alarm
Y
N
N
N
N
N
N
N
N
N
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N

«::-[Read;:s;
;«PCIG*

127.80
2.43
0.00
1.70
0.00
0.60
0.56
1.10
0.20
0.00
2.80

249.50
66.20
182.70
536.20
497.00
33.10
294.20
616.90
300.20
164.60
467.90
631.90
517.70
724.10
2.98

fK:-:.Cdntlnts.:-s:--
-iijSj-s!;-;;-;-. v VH;:::sSs:5«ft.; -:».*:-;-

SLAG
DEBRIS

BATT. CASINGS
DEBRIS

BATT. CASINGS
SLAG
SAND
DEBRIS
DEBRIS

BATT. CASINGS
DEBRIS
DEBRIS
DEBRIS
SLAG
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
DEBRIS
CUTTINGS
DEBRIS

:r:SAMPLE»:
CATEGORY

RT1
NRT1
NRT1
NRT1
NRT1
NRT1
NRT1
NRT1
NRT1
NRT1
NHT1
RT1
RT1
RT1
RT1
RT1
RT1
RT1
RT1
RT1
RT1
RT1
RT1
RT1
RT1
NRT1

RAD
Y/N

YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YE3
NO

RCR*
YES/NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

AR/0/738
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BULK DEBRIS PILES
METCOA RESTART SITE, PULASKI, PENNSYLVANIA

Page 1 of 2
Parameter Units Sampla Identification

RCRA Characteristics
Pilel Pile 2 Pile 3 Pile 4

Corrosivity
Ignitability
Reactivity (Cyanide)
Reactivity (Suifide)

PH
Degrees C
mg/kg
mg/kg

6.50

>90

<0.01

<250

6.50

>90

<0.01

<250

6.50

>90

<0.01

<250

6.00

>90

<0.01

<250

Inorganics (TCLP)

Volatile Organia (TCLP)

Magnesium
Nickel
Copper
Zinc
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
(Tig/liter
mg/liter

8.1G 125.00

1.25

0.242

0.064

<0.01

0.17

0.16

0.10

0.10
<O.OOC4

<0.01

<0.05

55.90

<0.05

0.748

<0.01

1.06

116.00

0.11

195.00

0.0005

<0.01

<0.05

158.00

22.80

0.142

114.00

<0.01

1.24

30.20

0.09

2.25

<0.0004

<0.01

<0.05

156.JO

11.90

2.87

6.67

<0.01

1.24

52.80

0.09

168.00
<0.0004

<0.01

<0.05

Benzene
Carbon Tetrachtortde
Chlorobenzeno
Chloroform
1,2-Dtehloroetnano
1,1-DtehIoroethene
Methytethyl Ketone
Pyridine
Tetracntoroettiene
Trichtoroethene
Vinyl Chloride

mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/nter
mg/liter
mg/liter
mg/liter

NO
ND
NO
NO
NO

ND

ND

NO

ND

ND
ND

ND

NO
ND
ND

ND

ND
ND

ND

ND

ND
ND

ND

ND

NO
ND
ND

ND

NO
ND

ND

ND
NO

ND

ND

NO
ND

ND

NO
ND

ND

ND

ND
ND



MATERIALS CONTAINED IN DRUMS AND TOTES
METCOA RESTART SITE, PULASKI, PENNSYLVANIA Page 2 of 2
Parameter < Units Sample Identification

Semivolatile Organic (TCLP)
Pilel Pile 2 Pile 3 Pile 4

0-cresol
M-cresol
P-cresol
Pentachlorophenol
2,4,5-Trichloropheno!
2,4,8-Trichlorophenol
2,4-Dlnftrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Nitrobenzene
ChJordane
Endrin
Heptachlor
Undane
Methoxychtor
Toxaphene
2,4-0
Sih/ex
1 ,4-DfchIorobenzene
Cresol

mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter
mg/liter

. mg/liter
mg/liter

ND
ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND
ND

ND

ND
ND

ND

ND

NO

NO
ND

ND

ND

ND

ND

ND

ND

NO

NO
ND

ND

NO

ND

ND

ND

ND
ND

ND

ND
ND

ND

ND

ND .

ND

ND

ND

ND
ND

ND

ND

ND
ND

ND

ND

ND

ND

ND
ND

ND

ND
ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND
ND

ND

ND

ND

ND

NO
NO

Radiological Analyses (Total)
Thorium-232 pCi/gram 0.57+/-0.11 2.5+A0.44 2.45+/-0.29 L85+AO56

ND-Not Detected
NA-Not Analyzed
No Data-Data not available on date of this report

AR10I71*3



NQNVEGETATED AREAS/AREAS OF ACCUMULATED DEBRIS
METCOA RESTART SnE»J>UlASK!. PENNSYLVANIA

Pag* 1 of f

Paramatar Unitt Samp* Identification v

RCRACbancterutica

Qridl Grid 2 GridS Grid 4 GridS Grid! Grid? Grid* Grid9 | Grid tO

CorroaMty

ignttabiHty

FfeadMty (Cyanida)

RaactivKy (Suflda)

PM

DvgraaaC

mg/tcg

mg/kg

9.00

>90

1.10

<2SO

9.35

>00

<t.O

<230

0.32

>90

<1.0

<2SO

9.10

>90

<1.0

<2SO

9.32

>90

<1.0

<2SO

•.GO

>90

<1.0

<2SO

9.18

>90

<1.0

<2SO

9.45

>90

<1.0

<2SO

9.30

>90

<1.0

<250

9.20

>90

<1-0

<290

Magnaafum

Nk*tf

Coppar

aw
Anante

Barium

Cadmium

tfhremiufn

LMd

Maicury

Saianium

SKw

mg/Btar

mg/Dtar

mg/Dtar

mg/Dtar

mg/Dtar

mg/Dtar

mg/Gtar

mg/Dtar

mg/Dtar

mg/Dtar

mg/Dtar

mg/Dtar

17.80

o.er
<o.os
0.11

<0.01

124

12*

0.11

aio
<0.0004

<0.01

<0.09

24.90

2.59

0.91

2.M

<0.01

1.60

6.4«

0.07

0.01

<0.0004

<0.01

<O.OS

22.80

13.20

35-20

9.33

<0.01

0.48
43.20

0.05

1.23

<0.0004

<0.01

<o.os

24.20

6.73

1.63

2.22

<0.01

1.49

8.27

<O.OS

023

<00004

<0.01

<O.OS

2S.OO

5.S1

4.34

o.a»
<0.01

1.16

9.97

<0.03

0.10

<0.0004

<0.01

<0.05

30.00

3.88

1.05

0.71

<0.01

0.98

6.08

<0.05

0.07

<00004

<0.01

<o.os

37.70

6.63

0.72

029

<0.01

0.94

150

0.09

0.10

<0.0004

<0.01

<0.05

377.00

17.30

1.61

2.03

<0.01

1.05

4.98

0.11

0.12

<0.0004

<0.01

<0.05

34.90

178

1.62

0.11

<0.01

1.01

1.83

<0.05

0.11

<0.0004

<0.01

<005

31.20

o.w
0.19

<0.05

<0.01

0.87

0.12

<0.05

0.11

<0.00fr

<o.ov
<0.05|

VohUlaOrffatea(TCIJP)

Banzan*

*afbon Tatracfitorlda

CMorobanzarw

Chforoform

1 ,3-ucraorealnana-

*« rOCtilOflMOlin*-

M«ttiyl«hyl ttrtor*

Pyridkw

rMrarttoraaffwi*
rtMtbŵ rtMMrndNQfoavww

Vinyl CWorlda

mg/Btar

mg/Vtar

mg/Vtar

mg/Dtar

mg/vtar

mg/Btar

mgflftar

mgffnv

mg/Mar
mgfflar

mgflrtar

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

NO

NO

NO

NO

NO

NO

NO

NO

ND

ND

NO

ND

NO

NO

NO

NO

ND

ND

ND

ND

NO

ND

ND

NO

NO

ND

ND

ND

NO

ND

NO

NO

NO

ND

ND

ND

ND

ND

NO

NO

ND

ND

NO

NO

NO

ND

ND

NO

ND

ND

NO

ND

NO

ND

ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

NO

ND

NO

NO

NO

NO

ND

NO

ND

ND

NO

NO

NO

NO

NO

ND

ND

NO

Itt

NO

ND

ND

NO

NO

ARIOI7H



NONVEGETATED AREAS/AREAS OF ACCUMULATED DEBRIS
METCOA RESTARTSITE/PULASW, PENNSYLVANIA ;; « Pagt2«2
Paramatar Unto Sampta IdantiflcUion

SonhoUtik Orpma (TCLF)

Gridl Grid* Grfdl Grfd4 GridB Grid* Grid? Gridf Grid* Grid 10

0-craad

M-craaol

P-oraaol

'antacnkwopnanol

2,4,5-Trichkxoph*noi

, 4l8->Tncfiloropn4 not

2.4Ointaotohjana

•toaehtefobenzana

hlaxachtorobutadttna

Haxachtoraalham

Nfrobanzana

CMordana

indrin

Haptachlor

Undana

Mkthcacyehfar

ToBtaphana

2.«

SOvax

1.4-Otchtonabanian*

Craad

mg/Dtar

mgnnar

mg/litar

mg/Utar

mgflftar

mgflitar

mgfftar

mg/Htar

mg/Ht»r

mg/Ittar

mg/litar

mg/Dtar

mg/Tttar

mg/Qtar

mg/litar

mg/Dtar

mg/litar

mgmtw

mg/Dtar

mg/Dtar

mQ/mar

ND

NO

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

NO

NO

NO

ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

NO

NO

NO

ND

ND

ND

ND

ND

ND

NO

NO

ND

NO

NO

NO

ND

NO

ND

ND

ND

NO

NO

NO

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

>O

ND

ND

ND

ND

ND

ND

ND

'NO

ND

-ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

ND

ND

Thorium-232 pCVgram OJ4+A4U4 L71+/425 L33+AO.M .T7+M.Z7 L14+/424 L36+A&274&5+MUO &S+AQ.90 0.51 +MU77.57+WU1

ND-NotDvtactad
NA-NotAnalynd
No Data-Data net «*tattt on data of tt4a wport
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9 9 fi to— 3 to— 3

ro
o

IO ID IDx x x ro x ro x to— • 03
to* ID ID ID to* tn
•f r>ID *

CO

•rarn
*T3

CO CQ
cjl 5O F"

c= -a
ca. ro

m IO

ARIOI7U9

cn

* • CO •-» 9 fO O3 «ai ro • i • co*^i *x co o o cn
H H to— to—O o cji rur» r- » • »*-*
TJ TJ CJI

9 3 •— 50 -t•a ID ro o ̂
X X ^ -frt C3*- *•> >* co _ cn oto* co to to*cjisor— so c

•— « o- 03 ca. ro no o
C3 >Qe CO CO .03 Cn «T3 5O «

-t to— •— O -H ^
O O O OJ B'

S0
0

g
f
ID̂

SD



4RIOI750



CO 50p 3> ro
; 3 ri
; "o ro\ I— »— •i rn -c

1

r

3

L

ro ru
2 • - T • • ; C3 * • ro i

C D <0
y to* to* »c srac3n3c,tr777to*.|inviviiP fn CJI
' n 9 < : V ? l ) * t o * t o - t o - 3 < H H 9 > G O O H
§ 3- 3 n t o - 3 3 O O O t o * - J ^ t o * t o * t o * t o * f n
, to- « ? O « M l ^ ^ e t t o t * t o * . G 333 o ** «J * O G O i n n i
f -* G 3«e>CTG9*?G
3 O "f HffC««t-to- N-^! o- s- «*• 3 o c o y trs, 3 3 tx * c c o 3 QJ rn
£ M * M. 3 » ̂  *C O
I 3 3 « 9 « C3
L 9 933 DJ
^ e^P Z CO
3

-D

,- -'ro ro i
CO

•03

•
ro Cfl

jr

OJ < vi CD in
, CD» —421 *=
Hi S S'ico £?o. ro |to— in

O «To ro u=
t> to— cn
to*
to*
G
3*

rn ro —H cuP « ™ * r n 9 oĉ - cn "ca so c
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ĵ *
3

I

ro

ru

-JO
CO

s
CO

'0/765



1* to** O « t o * f D 3 7 M . i D < D ! D * * * 9 | | | >

VI | < |ft70.ct10lftft» | * * Ct 1 1 1 >
O D 9 O"0 O f t O f M > i o n n n O ( h U & 9 9 ' D 3
to- to* X 7M3n3OL7777»*>| | n Ql tfl • HI

7 3n to- 33ooOto*llto-i-to-to* HI
to- 97 O 9Wl11ctto*to*O 3JO i- i n o Q O i n n i
1 O 3977O77O
O 1 Q Ct C 9 ct to- to-TO
7 7ct3OOO7
9 ft ft M to- 1 1 1D
3 90.IDCOO3
M 9 M. 3 ID -O T3 O

9 ID 3

ro

o*
3 3 I D I D * GJ"n *?
9 I D 3 3 D J T O t o - * ?

g>0 Z oo_ Z > 0 to-to- r o c - a r - i * 1
«^>H «t __ —I TO" Z
H f" PI « S^ »-^ <O 3SB -< v* CO m ^d as —IZ G r,
H C ft •-• _ a— c
23 3 ICO art- =o> ro |jph an s.

ax

ct
ID
•*

a
9

3
to*
Ct
to*
O

U oi
X
M -*
to» O
X 1
4}
O Ct

VI

3)
9•o
O
1
ct

P
O

o
so§

O

ti

oo

HI ro —< ru __ o** cn •«» so cro -H »— rn HH ex ro Hs o
•

O

3

m

ao
N
01

ao•
•a

C3 -J 7
O* -J O. rgi ro S
ro a* -* S

A R I

—3
Û

cn
r-
to-̂

0

" m«" n-JQ i
*=» IDJ -n
p
JC*
CO

766



tn TO5 • ' , . . - • 3 > r n* i 3 r-i
a •-:..;.•• • •.; ""O m3 r— »--I rn <: -o
* • rn OJJ . to— cn tr->
' CD • - ro

G. ft 5
- ~ 9 3 C 3 t o * C 3 3? . i t o * i t o * c 9 t o * r n

C «= C 9 n H
8 B S

ij

|

J
|
a

I ifi 5 ?3 co vi
I ft

-T3
~ *— roro ro ro

J CO C
ci n
X

* L"cji c:
r«) J
roF COr ^

I

o
"*! ZTO *—« T

9 ro cn
TOrn

^9 m C3 «n
Q to*

ID VI
1

A
p
O
IS

Ao
o
M»

A
p
O
Oo*k

h*(h
DO

p
O4)
mu
03

h*

10
4>

5D 52?**
S
C •'̂  •

p H rn
D «T5

o IOIOIO lOMI^tO H rojJd «n

o _ t— _ cni

3
w CT* r—i

•

3
3

ro -H DJto* rt m §3 03 «"•" cn 3̂ TO c
H c^» m ^J o

1—

X
h»*v
•ao

**
X

GO
*
O

N*
Ux
-0
*o

>*>ux
*
X41o

N»

U

*
4
O

N*
Ux
fc
4
O

M
Ux
*
NO
O

— to*
U 2

B 0
X H
S 6

CD
0
0\attoi

c-» -a •
'TO *** >CD xc -a v
ro va. m
*ri- •» n
OJ -J H•—- 01in stt= to

Q
IU

•J° i*? »
ai 0ro &



V

3

IT
I roro -atoro =***

•JO
CO

AR

tn
CD
to— 4

1 C 1768



tn3> rnrs r-»*o rn
Fn <'

rn OJ
3 • • rn

-o
to—•

rn fO •*>
» CO

ro

_DJ

< H HTJ3 J* J- O O O B TJ

v= n i M* 7 | | o o cr M ^
to* 7 CD Q.«= O C 1 1 O 9 3

OCS-3ionnt,tT 9 H
STlto*9ct7SrO9H PI
to- C C 7to-to-199 33O91 «e c c 9 N «t
1 ft O *-11 91
to* ST ft o o 9 fto.«c ct 5: 9 9 9 n
9 to- 7 9 ft ct 7
9 iC ct 7 7 to*
9 to* O <C ft C
99 9 to* 9 1
9 9 9 9 to* _
93 G, CU TO •—«

££P z * * S T S 22 Z > O *O <T> «™l
to* > H «t __ ̂ 3D •H rm « ^° S "5CO < vi C3 mwmx —<S c=
H C ft f— - __ *—

3 O CO •*•a, ro |«i5fc in

9 0 0 =

* 3i i--̂  cnca
X

fto•<

3
to*
ct
to*
O

O 9
VI

o *CD e
X 14 ft

VI

9
TI
O
1
«t

b

u

A

m -H DJm mc «*• cnks r ro -H

O

H

r
to*
2
to*
H

_
CD

O

rom
ro
-JOm

CJI

ro

CO

i

! C-5
5 DJ
< c-t-
e ro

!

tnCD
C3

r̂ 4ro-*
: -^

ro Q-
DJ ro
u -^l

tn m:
CUr-»
ro *JQ

COm i
X to-—
«-f IO

Uai
CO



i
9
VIe
to*
Ct

1
9o -o

O O1
X cta
1 to*
ft 3
3

£

Af

tn
CD
to—*

l l

DJ
to—-

31

-0
CO

rtô• ^«
co

770



tn ro:r> rn3T r-i"~o mI — »—.m <: -o
rn DJ

TJ

Si
OJ

V l | < | f t 9 > G . « t l O l f t B J b | * » « t 1 1 1 _.C O 9 OV O f t f t t o * i c n n n o o t f l f t 9 9 9 3
to* M. K 7K3r)9C.O>9>9>7to*t|nviVlVi R
n 9C99T *9Mto*to*3HH3'OOe H
7 9 n to* 93CCGto*11to*to*to*to* fH
to- 99 O *Kl11*tto*to*O XG to* i 9 o c o i n n i
1 G 390-e>O79>O
G 1 O ft- C 9 fft to* to--O
O* 9-Ct9OQQ7
9 ft f t M t o - 1 1 9
9 3 0. ID C O C 3
M 9 M- 3 9 -C -C O
9 9 9 3 7 ST to-
3 9 9 9 9 _ .
9 999 CU TO

TO
»-* roto cr*
CO

-JO
CO

O Z CO
>_ _ o to- to- ro cn

to* > H ct . —H TO
H P W 9 C° •—i ro

H C ft ' t-. *~ »—
23 S |CO «rfo. rn cji in

IO jt>O C-3 cr

19

9
to*
«t
to*
O
9

W VI
Xru

•to *— cn

43

o
"J

O <t

VI O

A

O

A

O O o

o

o
o

ooo

(D
rn -H DJ

rn cn
AH ca- ro
O

•̂̂  *̂ r
rn T3

O O O

r

H

CO
I O
5 1

CO
i • • " rt

ro
CO

-JO
CO

rn
C-3
"TO

"O
CD

OJ rof ro DJ —$* IQ —

*JO
1

Afi

j=
tn
CD

/ i

in

'1771



1D3C 3 »* C 3 3i M. ̂  i* c 3 »*
C * c 3 n3 3 m

31

i I
to* ct
H «
CO «

3o.
O
9
-ta

- M«
3 3o »*»
X ct

to*
O

ct 3
1

O
1

ct

9
T>
O
«t



I
fjn TO
>̂ ro13 r-i
*0 roI — to—.rn < -o

ro DJ1—4 ca_ia
C3 * - m

»— roro oo

3 o ^i 1 9
* , to*
3 C O
I 3
! w >
< U 9
2 U ft
* to*
!• I f

S . • Cf 2
3 to*I 3
i
3
3

1 ' ^

J J

I . 3

OJ

a . - to* n m s 0I «t **cn -o so c•». —H "— 20

3 . L^ ^. ^ -,-! mi r. •* *̂ m g
0

3 L% ?=; *-" PI
3 • el •—* 3Z 01co S• • ̂ â?
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\̂ -̂  3 £ r ^â —̂  •• a »*. a—? ; B m —i o*a to* r-i m si _ o? ct ci- cn *^ TO c5 rt> —t to— m H
^ ea. rn ara 0a cn co »1 a t— a so 53 m nj ta -H J

at
CD
0
0

I p S" g3 a *
3 ' '

UIq
cn

s&
9

cnDJ
g roc ua
I °S "«S -=« tne
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T3
"

•3?O ~f*•*» »**-
Ob

473•J GO
»-*•

cncoô
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*73-a t— **— •*̂ ^
cn
=j
"C3
"

oro -^

2. *°x̂ cn
fO Oŝ
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Î J
•_|
Ar•n

cn m *— •-*.*>_c= ve ^5: s9 to- 3 to-. 3
ua i_3»ia cskua
x ro x m x »— . »o ^ar^— jr^—to- rf O Qua ia M- i_n •

et QJ

8!

3 -- -. m •
^

S LI ••' § !V ^"* m *cn S *

0

Xor
An
iba
ffl(9
•-

O3I Ok rm
ek.ro 2•4 a-n 9-a =*» 5
i ara
_t> -43 j|
*-* CO
O I

AHIOI85U



CCC Hill -cft ft ft v
333 9»** to*, i*.
c e c e
B B B t»
WWW >

n 50

m << -o
rn ru

50
3>
C3 to— CJIcn ro
CO i—
cn -43 Jlo ro p
xa (B

Q
o x-fc 01

CL

CJU CJcow 5

cn
cn

OJ
rro

•-fl
cn

CD
CO

-nft r° p
fl>

2x

C
G
NJ
UI
0w

0
•

Ii
D
0
0xcn
oi
n
oo

mi- 5 fs- g—« u

onA
H
ID
(0



cn
"TO rnr— M*.rn <m

•• «»• •— f̂f •» »«̂  <̂  ^ "̂ •— %«̂  •"« •" ••~ -̂ ™ ̂« -̂  ^ •• •" "• «•*in I < i f t 7 a c t i o i f t f t f t l** ctiii >
O O 9 C l T J O f t f t i — i a n n n O i > c j f t 9 9 9 3
»*»-*>• 7M3H3&77 77 to* I | n tH m m (T|
n rt o « 7 ft«to-N-to-i3HH7OOO H
7 3 rt i- 33OOO»*1lN-to-to-to* m
to- 97 O «Ml11ct»*k*O 3Jo ft- l i t a o o i n n i
1 O 397VO77O
CT 7 «t 3 O O O 79 - - - - -

ra

to t-* o* iv
r3 no rt
co »-* •
cn ^Q T3 f
o co oj
« CD .

^ cji!
=p w!

cn ,o r

P
X

«tIt

3M.
ct
O

IU •
IU •»- o
X 1

ct

*T»oi
cl*

o 9

U

o

O

o

O o

o
o
o pu

o oo

»— cniro -H a*

n ro
Q H •=*> _ ro
O
U

o

r>-i
to*J

O H
O
CJI

a*

CO

ox
rtro a*

AP

cnc:
•— H

1 11856

ro
CO
CO

TI •
3 3 a. a e o o 3
M » to* 3 (t T> T> O -.» .
rt 99377to- -.3
3 3 9 9 t CO *T1 j
9 933 Of 5*3

§> O Z O O rf 3>
2 > 0 MIN- r o c n - . -

»-»> H <t —-| 5*3- 2 (nrn. 9 — - -
Hg ft ~:~ i-^ c !

"i

a

t
aoo
Xn
a
ra
aacn -fl •

aaa
ora

i



cn 50:t» rn
S «"*Ô rn
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î ĵ

cn
— H CUm ecn € 5c55 rs-icn g
C3 — -rn
r-ftj
m
5O
>-̂

Z

m ____
3Cr-*j oro -3

3i*
ft
i*
O

P 3O
O -6
CO O
^^ T • ^HP » ~™ ^4) M f̂tft* ̂ *̂ Bft 3 -crn o

» * U ^ * ; U H f t i - U I U H f t h U I ) h H 5O °

O f t f l N f t > > : D [ B D * D B 4 V Si*"* *
S D O O O O D O O D D O •_• _ «

e •-• rx 2i om _ -
o

cncu
cfto

ARIOI86S

rn c..
tu ro

X
•ao

£n
~~* B: S

J v(U •-*r~i oo
cf CO



1o
IA
C
to-
lit

1
O

O -9rt o
x ct
9
1 **
ft 3
3 "

A R l A l



cn 50
,*> ro
_3C r~*
*o ror- i—m <: -oro OLJ•—» O.UQ
O - • ro

rocn t— ro*-* ro »—
cn *-*

1 * t o * » C 9 t o * 9 3 7 f t * 9 9 9 * * * 9 I I I >

¥1 I < Ift70.ff10l»ftl> I * * ft 1 1 1 >

to-to*M 7K3n3O.CT777»»>I|ne«I«l R
n 9 <C 9 7 fc«to-to-to-3HH7OOO H
7 3 n ft- 33eOQto*11to-to-to-ft- p)
to- 97 O O»*111ftft-*M.c JOo »- i o o o o i n n i
1 O 3O77O77O
C 1 OrtCOftto-to-^ Cn
7 7 ft- 3 O O O 7
9 If ft M to- 1 1 «
3 30.9COO3 CT3
N> 9 **> 3 9 V Tl Q
9 9 9 3 77 to-
3 3 9 9 9 C3 ̂n
9 933 CU 5Oo o «-*• _x>

C.0 •— • ro

Ut

A
O
O

A
O
Ou

A
O
Mft
*

A
h*
1
S*

fto
o
A
hft
'
4V

ftO1
O
Ch

ftp
oo
M*

A
p
Oo
CJ

A
O
o
CJ

fto
o
Mfc

fto
o
Mft

ftp
oo
CJI

A
O
o

fto
o
CJ

A
O
ou

fto
o
CJ

fto
o
IU

fto
o

fto
om

fto
o

p o
ou

o
b

op

50 a— cnm ro -H cu

H ct- ro

r
to*J
3

O H
O
tf

A R I 0

B
0
0xnAoi
B
B

u.aU
B
B
co
B

S '
OOoo

871



ro tU
•—« c_x.u=» ^ .
C3 • • ro ^-»

cotn3rrtrta>-o
< 9 n & o 3 M. IB >
rt 3 c 3 p- C 3 3
•J »*. 1 ft*. C 3 to* Hi
C * C 3 n H
3 3 H I

29

Z O
to*. ct
H O
CO *

03
cn

0 t
m:
0 !
x iui !
Si
.cn 5 I

cn

9 ft*
X ct

»*>
O

ct 3
9 *
1

Vft

AT u _ _OH ro |-j3» tn
O c

o _ *— enro *-H cu
*""* roft 3

ct
U

X

U

X X X X X

Mx
n

it
cn
OJ
•rf
rn

cn
CDr-
•— 4
CZ9

SF

0

PÔ1
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APPENDIX E

Health and Safety Plan

Implementation Data



G5X Scrv/eatp Inc.
ftmitfijf Services Group
141$ Woottside Drive
PO 3ox 14964
Greensboro. NC 27415-4964
319-272-0105
319-373-0308 «**•

To: Merle Baldwin

From: Gavin Burdge

Date: November 19, 1990

Subject: Background Air sampling for Metals at the METCOA Job

"Breathing zone" air samples were collected on remedial workers at
the METCOA job location November 3, 1990. These air samples were
collected for 305 - 480 minutes to evaluate the potential
background concentrations of airborne heavy metals*

Air samples were collected with calibrated personal air sampling
pumps and 0.8 micron pore size, mixed cellulose ester, 37 mm
diameter filters held in plastic cassettes. The sampling train was
worn by select workers who were anticipated to have maximum
potential exposures. One breathing zone sample was also collected
on a worker whose duties included decontamination in the
contamination reduction zone.

Air samples were collected and analyzed following standard methods
of the National Institute for Occupational Safety and Health
(NIOSH). All samples were sent by Federal Express to the Wisconsin
Occupational Health Laboratory for analyses.

Air sampling was done during the mobilization phase. Work included
obtaining background measurements of radioactivity, and initial
mobilization and preparation of equipment (overpacks) in the
exclusion zone. A minimum amount of tima was spent in the
exclusion zone. No dust generating activities were performed.
Most time was spent outside the exclusion zone.

All sample results were reported as "no significant metals
detected."

The following are the specific results:

Person_______________Sample Tima Results

Donald Hall 333 mins No Significant Metals
Decon Area Only Detected
Decon Attendant

V

Clint Tillis 314 mins No Significant Metals
Recovery Technician Detected

ARIOI923



METCOA Ncv«mbtr-3( 1990 Air Sampling ,

Person_______________Sample Time Results

Frank Drayton 305 mins No Significant Metals
Recovery Technician Detected

480 mins No Significant Metals
Detected

Enclosed are chain of custody documentation, calibration records
and the Wisconsin Occupational Health Laboratory Report.

cc: Patricia Jennings
Stan Coates
David Spencer



STATE LABORATORY OF HYGIENE
UNIVERSITY OF WISCONSIN
CENTER FOR HEALTH SCIENCES

In Reply Ptaau fl«r«r to:
Wisconsin Occupational Hea:~ aooratory
979 Jonathon Drive
Madison, Wl 53713
(603) 263-6550

November 15, 1990

Gavin Burdge
GSX
PO Box 14964
1415 Wood 3 id a Drive
Greensboro, NC 27415-4964

Dear Gavin;
Balow are results for samples we received from you on November 8,
1990 for analysis:
Sampla f _____ Lab f _________ Sample Results

110390-1 234689 No significant metals detected

110390-2 234690 No significant metals detected

110390-3 234691 No significant metals detected

110390-4 234692 No significant metals detected

If you have any questions regarding these results, please feel
free to contact me.
Sincerely,

Terry BurJc, CIH, Chemist Supervisor III

TB/ms

flRIOI925
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GSX SERVICES. INC.

AIR SAMPLING /CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure: •o.j.J

Pump.:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments

Pro-Sample
Calibration

——— /

2,/fjO

Average Ftow

Post-Sampla
Calibration

Averaga Ftow:

Calitxated By:

5a»-7Mt flRIOI927



GSX SERVICES. INC.

i fr.
Ambient Temperature:

Pressure:

Pump t:— *-
Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

Pre-Sample
Calibration

Average Ftow:

Calibrated By

«•*'«"*' A R I D I 928
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GSX SERVICES, INC. INDUSTRIAL HYGIENE EXPOSURE MONITORING REPORT FORM

FACIUTY/AREA DATE W* PAGE

OPERATlONnASK/ASSlGNMENT SAMPLE TYPE . PERSONAL AREA ̂ ^.
OTHER: "-s"' '̂

t— O: "Z.T.-
SAMPUNQ DEVICE/PUMP NUMBE

JOB CLASSIFICATION/TITLE SHIFT LAST CALIBRATION DATE COLLECTION MEDIA

EMPLOYEE NAME— SSN - CHEMICAUS) SAMPLED— -̂  -̂ - --

RESPIRATOR USED? TYPE DURATION

Y E S N ° - .
WEATHER CONDITIONS

OTHER PPE USED: OTHER CONDITIONS

Levee. C

C
SAMPLE

IDENTIFICATION
SAMPLE TIME

START STOP

t/A
/7-30 ' " " '-

DURATION
(Mln.)

SAMPLE VOLUME
CALIBRATED

RATE
LITERS-

ANALYSE
CONCENTRATION

.V-- --
• "T- . *?,»''*

i,̂:'4,



. f
GSX SERVICES. NC. INDUSTRIAL HYGIENE EXPOSURE MONITORING REPORT FORM _• j

'
FACILITY/AREA DATE UMBER^ f •014a- . ̂:*X f -

PAGE ,.. .,/ OP" /~-;---- j i**.**! *._.! ^

OPERATON/1ASK/ASS1GNMENT SAMPLE TYPE PERSONAL AflEA
OTHER: ' ;..-:* -*-

SAMPLING DEVICE/PUMP NUMBR

JOB CLASSIFICATION/TITLE
>i ./• , TV, /r:
"*»/.-/'/-̂ '•** ̂  L-V*U.rN_, /C£-JA/ 7 J__________-

SHIFT LAST CALIBRATION DATE COLLECTION MEDIA

EMPLOYEE NAME CHEMCAUS) SAMPLED r*^ -- -- <-*

RESPIRATOR USED? TYPE DURATION
VES X NO '

WEATHERCONDrnONS . -..->"

OTHER PPE USED: OTHER CONDITIONS

SAMPLE
tDENTlRCATON START STOP DURATION

(Mtn.)

SAMPLE VOLUME
CAUBAATED

JUTE
LITERS

ANALYSIS V.
CKEMICAUS)

•-•:• **;
CONCENTRATION

:̂-;,-i ,̂*CV-- 3Ê r̂ -̂''. • '-̂•-'V."'.Ŝ ^̂ vt-7:-

1 ŴP«V"•./̂ ?V̂  '̂ v*SF4*'f>- •J;̂ -**':-*->ii?:--w •-us,ir't'".-jĤ -'--r-'̂ .-". .•• t- *••- -.'! - •• • . : -• .- î . ".-' . • .'*.'• " r *•
_ • • .t>vV'V-,-fci4*K*_&A-*--." '••* •.*»-. -"-;'>»**•.".'.W»~_Si_-"̂ v* *- '•*'. '* i *'•• • • • ' . " * *



GSX SERVICES, INC.

c

OPERATON/TASK/ASS1GNMENT

SAMPUNQ DEVICE/PUMP NUMBER
JOB CLASSIFICATION/TITLE

Pa /4.jv L t e r* o
__________ $X
LAST CALIBRATION DATE TCOLLEt

I CHEMICALS) SAMPLED".. —""
££56 1 *"' " *fin/z~+r* *.-.---*

RESPIRATOR USED?
YES X ON ,*-— * WEATHER CONDITIONS . .

: ̂ 3'
OTHER CONDITIONS

SAMPLE
IDENTIFICATION SAMPLE TIME SAMPLE VOLUME

START | STOP (DURATION CALIBRATED! LITERS
(Mtrt) RATE

S.:| < .I-"̂ -"i j •:.•»&•«.. J :<•>• "*•• -;J^*.T'^>^J**-tfr::*-.-J-- .•i-;;7l»--5a:i**:\: J ̂ .- v-rrji:>.- -••-• '''•'l-'"'--̂ -'r:*̂ ŷ

&££dHU.Â  -?Tî Sfti=

W».«.«*.. i. ... •. ._ifcr.i. t_i.. •* i".".;'!! '" " "***-""' :'- ' '•'• *""*•"* rlll*^-'*'^****



GSX SERVICES. WC. . INDUSTRIAL HYGIENE EXPOSURE MONITORING REPORT FORM

FACILITY/AREA DATE FQE3MN PAGE

OPERATION/TXSK/ASS1GNMENT SAMPLE TYPE PERSONAL • AREA -----

T- O /«n* *»i SAMPUNG DEVICE/PUMP NUMBER

JOB CLASSIFICATON/TITLE SHIFT LAST CALIBRATION DATE COLLECTION MEDIA

EMPLOYEE NAME ' SSN CHEMICAL<$) SAMPLED "*"

RESPIRATOR USED? . - TYPE. '.. DURATION

YES X NO

WEATHER CONDITIONS

OTHER PPE USED: OTHER CONDITIONS

t - C

SAMPLE
IDENTIFICATION

SAMPLE TIME
START STOP DURATION

' (Min.)

SAMPLE VOLUME-
CALIBRATED

RATE
UTERS

ANALYSIS
CHEM1CAUS) CONCENTRATION;

(ppm) (Ms*fr3) (Dec)

C^st; /3oo 300 3.***- fax*f**~ .-.-'.y*. *"-!**'-S:>• ?"jv:5̂ v.-.-

r -+~*tj:

• 5: - ., -.-£•.*'_..T_

•-* ' •_ .« •»-.
_."*- 1 f ' "L-
."*̂"* -*̂ -Tl? *-_$•!?'-* *» •-*a,Vta*«*« £... -*7**1. . •"**

slKr% -v.>—«-•* •»«:«s«*«v• «_"H *̂  - ••̂•TV'*-"*̂  i-i*:-*̂?V̂ .-̂ Sf̂ >--?-!F̂ f

î '*C.1 -
-̂.d-' .:-;•> _s*v

*»'*'*-• .i JJ ..',

&'T/ ĵ s.;
v.r.irtS^W-V-*

• -̂ *r-

CCNTHCXS/WPRK. _ _ _ _ _ _ _
iî i-Ŝ fi

/ r-'''i§,f
I -..-.%igi

*$.»
. . _ •-T̂ 'i.fi:...Pwq.iTrrB.f'-TV̂ '*'.T.prr=.p«rŷ  ~_W "
Vl̂ ?'•x *

r-* * -r ' ."-WL
LŴ ^̂ Sfr*

. T. ,«HM .C»_iŜ f̂cĴ 3(̂ fĉ .̂̂ TJJP-«i51_t̂ 4___̂ ^ Î .*V.&r'-£Ŝ _-j
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{•* V-?_-*.-. f-_i
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FACILITY/AREA DATE LNUM!

OPERATION/TASK/ASSIGNMENT
"

SAMPLE TYPE ' PERSONAL . AREA

SAMPUNQ DEVICE/PUMP NUMBER
JOB CLASSIFICATION/TITLE SHIFT LAST CALIBRATION DATE - COLLECTION MEDIA.

EMPLOYEE NAME SSN

RESPIRATOR USED?

OTHER PPE USED: OTHER CONDITIONS

L
SAMPLE

IDENTIFICATION
••***- • . M-

SAMPLE TIME
START STOP DURATION

(Mrt)

SAMPLE VOLUME
CALIBRATED
' RATE

LITERS
ANALYSIS -

CHEMCAUS) CONCENTRATION

,t ;->-••• v,̂



GSX $*nlc9t. Inc.
Rtmtfitl Stencn G/oup
Mrs 'WoMsMt Dftoi
P.0.8o*14964 i {:
G/f e/uooro. *C 2741S-49G4

i y\̂ /̂

To: Kerl Baldwin

From: Gavin Burdge

Subject: Industrial Hygiene Air Sampling at Ketcoa

Date: December 13, 1990

Industrial hygiene air camples were collected November 12, and 13,
1990 by PhiHip schreiber, Laidlav Environmental Services Health
and Safety Officer/Project supervisor, and David Spencer, LES
Regional Health and Safety Manager at the Ketcoa Remedial Services1
job location. These air samples were taken for a full 8-hour work
shift to evaluate potential employee exposure to airborne heavy
metal dusts. Air samples were collected in the "breathing zone"
of select workers during normal work activities in the drum storage
building.
The air samples are 8-hour time-weighted average concentrations.
All samples were sent to the Wisconsin Occupational Health
Laboratory for analyses. Calibrated personal air sampling pumps
were used to collect a known amount of air onto 37 mm mixed
cellulose ester filters. The filters were digested us ing an
appropriate acid or acids and then diluted with distilled water to
a known volume. Samples were then run on a Jarrell-Ash Plasma
Emission Spectrograph for metals.
Metals detected in the air samples included cadmium, chromium
copper, iron, and nickel. The following are the concentrations
detected: (All sample results are given in milligrams of substance
per cubic meter of air (mg/m*).
Sample Cadffliim Chromium Copper Iron Nickel

111290-1 0.008 0.002 0.006 0.02 0.012

111290-2 0.01 0.002 0.007 0.028 0.015

111390-1 < 0.002 < 0.001 < 0.002 < 0.008 < 0.002

111350-2 0.012 0.003 0.007 0.032 0.017

Iron is a nuisance dust. Chromium is the total detected and the
analytical method does not distinguish between hexavalent, the more
toxic form of chromium. Nickel is listed by the American
Conference of Governmental Industrial Hygienists (ACGIH) as a
confirmed human carcinogen. Cadmium is listed by ACGIH as a
suspected carcinogen.



The following are tha ACGIH Threshold Limit Values as 8-hour time-
weighted average concentrations: _-~ T
Substance TLV-TWA (na/m3\ j

Cadmium 0.01 (90/91 Notice of Intended
Change)

Chromium 0.5 (Chromium metal)
Copper 1
Iron Nuisance Dust
Nickal 0.05 (90/91 Notice of Intended

Change)

Note: Tha ACGIH has proposed lowering tha TLVs of cadmium and
nickal (90/91 Notice of Intended Changes) from 0.05 mg/m*and 1 mg/n*
respectively.
A sample November 12, 1990, equaled tha recommended 0.01 mg/m* TLV.
A nickal concentration of 0.2 mg/a' on November 13, 1990 was a
little lass than half of tha TLV.
Parsonnal should continue wearing full-face raespiratora with high
efficiency particulata air (HEPA) filters during work in tha
exclusion zone. Parsonnal also should wash thair hands and faca
as part of tha decontamination procedures aftar leaving tha
exclusion zona.

ARIQI937



STATE LABORATORY OF HYGIENE
UNIVERSITY OF WISCONSIN
CENTER FOR HEALTH SCIENCES

In Reply fttast Rtftr to:
Wisconsin Occupational Health Laboratory
979 Jonathon Drive
Madison, Wl 53713
(608) 263-6550

December 10, 1990

Gavin Burdge
GSX Services - Laidlaw
PO Box 14964
1415 Woodside Drive
Greensboro, NC 27415-4964

RE: Ketcoa Restart Site

Dear Gavin:

Below are results for samples we received from you on November 27,
1990 for analysis:
Substance_____Cadmium____Chromium____Copper____Iron____Nickel

Sample Lab f
111290-
01 287055 .008 .002 .006 .02 .012

02 287056 .01 .002 .007 .028 .015

111390-
01 287057 <•002-ND <.OOl-ND <.002 <.008 <.002

02 287058 .012 .003 .007 .032 - 017

03 287059 <1.25-ND <.63-ND <.002 .017 <1.25-ND

Samples reported out in mg/z.3 except blank - ug/filter
If you have any questions regarding these results, please feel
free to contact me.
Sincerely,

Terry Burk, Chemist Supervisor III, CIH

TB/ras

ARIOI938
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MSTAL& SAMPLES RESULT?
R0C«iv*d on feOV. 37, i

TME FILTERS WERE DIGESTED USINS AM .^P*CPRIATS'ACID OR *CIO*
AND fHSN DILUTED UITH DXSTlLLEO WATER TO A KNOWN VOLUME.
SAHPELS WERE THEN RUN ON A JARRELu-ASH PLASMA EMISSION
SPECTRQCRAPH FOR METALS. THOSE UITH APPRECIABLE CONCENTRATIONS
ARE REPORTED,

Out* r*p.>rt«<l DEC. '»0,

UISCQNSZri OCCUPAT!CNAL HEALTH LABOR^TCRN
STATE LABORATORY OF

ARIQI939
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RADIOACTIVE
AIR 6JWUNG REPORT

lhe following f codas vere used to calculate the trua concentration
ollact

C2- Cl

of long lived nuclî ea collactPd en the high volurna air unpleaj *

Vberei c2 - 24 hour cc*mt(t2)
Cl - 4 hour count (tl)
At - tima t2-tl

If measurements are cade exactly at 4 hours & 24 hours then*
t » 20 and a~AAt » 0.271

Therefore i
c » _c2ĵ g.27i ci

Concentration =»
0.729
C

S in R

Vfcere: Concentration * disintergraticna per minuta/ meter3 v ,
C » oount3/mlnuta
m - I of rainutoa of
H 9 sairplinj rata in meter Aninotd
2 •> efficency of counter

cr* "1*Concentration-
2.22 2 a

Vhere Conocnration - microCuriea/ centlmetar

SAMPt_3
22
23
24
25
26

CA3S •
4/10/9
4/12/9
4/13/9
4/14/9
4/15/9

••

TUB
0843
02.6
0738
0747
07.V>

;

CEM
35
35
33
35
35

SAMPM xma
5 minutes
5 minutes
S minutes
5 minutes
b minutes

;

- ; •

OOCOT to
145
36
103
100
83

OOU7T tl
3
0
4
0
o

OOJOT ta
0
0

a
0

0

2

?1
?1
?1
2V.
,21

om
0
A
A

0

,.£L_

axamsw
G uC/ec
f) uWj/ri"

ft !lC</t-P

p ud'/cc
ft tin /rr

X y-



• RADIOACTIVE
AIR EAMPm*3 REPCRT

^ The f ollcwii_g f ormulaa were used to calculate the true concentration
i , of long lived nuclides collected on the high volute air

~ Cl
1- c

Khare: C2 » 24 hour count(t2)
Cl * 4 tour count (tl)
At - time t2-tl

If measurements are made exactly at 4 hours fc 24 hours then;
t* 20 and e~*At -= 0.271

Therefore:
„ . C2 * 0,271 ClU • "

Concentration
C m R

3Where i Concentration « disintergraticns per minute/ meter

n • i of minutes of
R - sanpling rate in reter

< E » cff icency of counter
or* - 10-12

Ooncentraticn" * - - —
2,22 E m R

Where Conccnration « microCuries/ centimeter

SAMPX£
1
2
3
4

.

CftlE
10/317
11/1/9
11/3/9
11/3/9

TH«
0 1438

1121
1134
1153

CM
35
35
35
35

SRMPJJ3 T-ME
S minutes
5 minutes
5 minutes
5 minutes

.

COUNT tO
406
446
341
364

.

COUNT U
'23
11
14
21

OOCNT t2
1
0
0
0

E
0,3(
0,3;
Qt?'
0,3;

V

OEM
o
o
o
p

d_NCENIW_T

0 uC1/cc
0 uM/cc
0 uCi/cc
9 uCl/cc

.

ARIOI9ii2



RADIOACTIVE
AIR aftMPUTO PEPCOT

Iba following fcntulas vere used to calculate the true concentration
of long lived nuclicles collected cn tha high volume air sarrples;

C2- ci e"̂c
i-

C2 » 24 hour ccwnt(t2)
Cl a 4 hour count (tl)
At - tima t2-tl

If measurements are made exactly at 4 hours & 24 hours then;
t » 20 and e"*At- 0.271

Therefore:
^ _ C2 - 0.271 Cl

Concentration
0,723
C
m R

•
.3Where: Gonoentraticn » disintergration-S per minute/ mater

C •» counts/minute
m » t of minutes of sampling

3R - sampling rate in neter Atdnuta
B - efficency of counter

C at 10~12Osncentratiov- -*-*-+*---••
2.22 B ra R

3
Vihere Concenraticn * microcuries/ centimeter

SAMPIB
5
6
7
3
9
10
11

CASS
3/12/9
3/14/9
3/13/9
3/14/9
3/12/9
3/13/9
3/14/9

TIM-
1107
1535
1514
1547
1749
2015
2050

CEM
35
35
35
35
35
35
35

SMOHJ. TIME
5 minutes
5 minutes
5 minutes
5 minutes
5 minutes
5 minutes
5 minutes

-

CDOOT tO
.

1
0
22
0
0
0

cocas tl
«

0
0
0
0
0
0

ocotrr ta
l
0
0
0
0
0
0

B
9t2
Ol?
Q._
0.2
9.2
Or?
0.2

DEM

5
0
. ,
o
9
0
Q

CONCENIWC
1.7xWi*i
0 uCl/et
O UC1/CC
0 UC1/CC

Q u_1/_.
0 uC1/cc
.O.uW-'a
—— k^

ARIOI9U



RADIOACTIVE
AIR SAMPLE*. KEPOKT

Ibe f ollcwlng f cnrulas were used to calculate the true concentration
Of long lived nuclides collected cn the high volume air staples;

C2- Cl

Kheret C2 » 24 hour count (t2)
Cl « 4 hour count (tl)
At « time t2-tl

If measurements are made exactly at 4 hours & 24 hours then;
t - 20 and e**At« 0.271

Therefore:

„ _ C2 - 0.271 Cl
0.729

Concentration «= ———
E m R

Where: Concentration * disintergraticns per minute/ meter
C * counts/minute
m *
R m sanpling rate in neter Aninute
£ B ef f icency of counter

CCCt - ift-12
Goncentratian*

2.22 E m R

fbere Concenraticn * tnicrcCuries/ centimeter

_-WPI£
12
13
14
15

^

——

DA3E
3/15/9
3/15/9
3/19/9
3/23/9

•

T2MB
0934
1048
0956
0926

CUM
35
35
35
35

—— . —

SAMPIE TIME
5 minutes
5 minutes
5 minutes
5 minutes

' V

CO-NT tO
25
30
68
124

COUNT tl
2
0
7
12

CDCNT t2
n
0
0
3

•«
1 19
• l?
T.S

,19
V

DFM
0
D
0
15

CDNCZNITU:
0 uC1/c
0 uCl/c
0 uCl/c
0 uM/e

ARIOI9H



RADIOACTIVE
AIR SAMPLING

The following fomulaa were used to calculate the true concentration
of long lived ruclides collected cn the high volune air sanples;

„ _ C2- Cl e~XAt

Wherei C2 « 24 hour count<t2)
Cl » 4 hour count (tl)
'At » tiros t2-tl

If measurements ara made exactly at 4 hours & 24 hours then;
11

Therefore:
t « 20 and «~*At « 0.271

C2 - 0.271 Cl
0,729
C

£ m R

Hheres Concentration - disintergraticns pec xcdnuta/ meter
C » countsAidnuta
m » I of minutes of sampling
R •» sairpling rate in meter /minuta
B - ef f icency of counter

ort c 10-12
Concentratico- ——————

2*22 2 m R

Where Concenration * ndcxcCuriee/ centimeter

SftMPtS
16
17
18
19
20
21

.

CASB'
1/6/91
4/6/91
4/7/91
4/7/91
4/9/91
4/9/91

TUB
0848
1220
0658
1045
0740
1057

GEM
35
35
35
35
35
35

SAMPLE TIME
5 minutes
5 minutes
S minutes
5 minutes
5 minutes
5 minutes

COUNT to
276
100
551
49
150
106

CXXNT tl
4
0
0
0
0
0

OOUNT t2
0
0
0
0
0
0

B
.20
.20
.20
.20
.21
.21

DPM
0
0
0
0
0
0

CCNCZNTRA3T
0 uC1/cc •
0 uC1/cc
0 uC1/ee
0 uC1/cc
0 uCl/cc
0 uCl/ce

,
^̂
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RADIOACTIVE
AIR SWLSC PEPORT

the following focnules ware used to calculate the true ccncentration
cf long lived nuclides calVrtpd cn the high wlune air saziples;

-•_ C2- Cl e"*

Khere: C2 » 24 hour count<t2)
Cl * 4 hour count (tl)
At - time t2-tl

If measurements are made exactly at 4 hours & 24 hours then;
t * 20 and e~*At «= 0.271

Therefore!

C <= C2 - 0.271 Cl

Concentration
0.729
C

£ mR

Hhere: Concentration * disintergraticns per minute/ meter
C * counts/minute
in - f of minutes of esnpling
R e saiTpling rate in neter̂ /tainute
E * effieency of counter

02:5 C y IO"12*" x *

3Vfeere Oonoenration * microOuries/ centimeter

SAMPLE
22
23
24
25
26

.

;

DATE -
4/10/9
4/12/9
4/13/9
4/14/9
4/15/9

•

rac
0343
0236
0738
0747
073-1

GEM
35
35
35
35
35

• •

SRMPIE TIME
S minutes
5 minutes
5 minutes
5 minutes
b minutes

. , . -----

COUNT to
__ 145
36
108
100
83

COWT tl
3
0
4
0
0

CBUOT ta
0
0
0
0
0

E
?1
?1
PI
fl
,?1%

»M
0
ft
n
0
n

ccdsmtA-n
0 liC/re _

f̂  iiM /ri-

ft nr-ij/pp
0 oC1/cc
ft i.M/r^

.



RADIOACTIVE
ACT

( ' Ihe follcwing formulas were used to calculate tha true ccncentratf
V v J

of long lived nudides collected on the high volura air -Maple*; "̂̂

C2« Cl «*.

Hherei C2 * 24 hour count (t2)
Cl * 4 hour count (tl)
At - time t2-tl

If measurements ara nada exactly at 4 hours & 24 hours then?
t » 20 and a~*At > 0.271

Thereforai

C a C2 * 0,271 Cl

Concentration

0.729
C

S m

Kherei Concentration » disintergrations per minute/ nster3
C a counts/miriute
m - * of minutes of wmplinj
H a sarrpling rate in rretarVminuta
S * ef f icency of counter

C x IO"12Concentration"
2.22 E m R

Vftiera Concenration - . microCuries/ centiireter

SAMPZJ5
22
23
24
25
25

».

EA32 •
4/10/9
4/12/9
4/13/9
4/14/9
4/15/9

•

TtMB
0843
02.6
0738
0747
073-1

C£H
35
35
35
35
35

SAMPI3 TIMS
5 minutes
5 minutes
5 minutes
5 minutes
b minutes

cowr to
145
36
108
100
33

OOWT tl
3
d
4
0
0

00017 ta
0
0
0
0
0

a
?1
?l
?l
2-U
.?1
-

D£M
0
ft
flL
0
_>

CCWC2WTRAT
ft ijC/_»_»
o it r* /PI-
II »iC*/i-f»

p uC1/cc
ft ti£f/i»r.

•v /
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Field Services
SEftV/CES

To: Merl Baldwin

From: Gavin Burdge

Subject: Air Samples Collected by Hardy RatclifT March 13 - April 9, 1991, at the
METCOA Job Location

Date: May 6,1991

Introduction and Description of Work

Air samples were collected March 13, 14, 15, 20, 23, and April 7 & 9, 1991, at the
METCOA Restart Project Air samples were taken by Hardy Ratclif£ TRICIULAIDLAW
ENVIRONMENTAL SERVICES Site Health and Safety Officer, in the "breathing zone"
(BZ) of select persons during normal work activities. Area samples were also taken at
various locations during remedial work. Prior personal air samples collected November 12
& 13,1991, detected cadmium, chromium, copper, iron and nickel. Cadmium was detected
in some of the samples at the recommended Threshold Limit Value concentration (0.01
mg/m3; 0.01 milligrams of cadmium per cubic meter of air).

Air sampling pumps were calibrated with a primary standard. Know air volumes were
collected and samples were analyzed following standard methods of the National Institute
for Occupational Safety and Health (NIOSH). Air samples were collected on 0.8 micron
pore size mixed cellulose ester filters and analyzed by a Jarrell Ash Emission Spectrometer
(see attachment). All air samples were analyzed by the Wisconsin Occupational Health
Laboratory which is accredited by the Amercian Industrial Hygiene Association.

All air sample results are for the collected time period. No assumptions are made for the
unsaxnpled periods. All concentrations are given in milligrams of substance per cubic meter
of air, rog/m3-

The laboratory report, calibration records, analytical method information, and exposure
monitoring report forms are included as attachments to this report

Laidlaw Environmental Services (TS). Inc.
1415WpodsideDrivo Post Office Box 14964 Greensboro, North Carolina 27415.4964 flft | Q j
Phone 919.272.0185 Fax 919.373.0303



Air Samples Collected by Hardy RatclifT
March 13- April 9,1991
at the METCOA Job Location

' •
Results

Location/ Substance Concentration
Date & Sample Time

Area Sample No significant Metals Detected
During loading of Soil
from Stockpile
March 13,1991
515 minutes

Area Sample Cadmium 0.008 mg/m3
Warehouse Iron 0.013 mg/m3
March 13,1991 Lead 0.002 mg/m3
515 minutes

BZ TRICIL Employee Cadmium 0.011 mg/m3
Relocating Drums in
Warehouse
March 13,1991
160 minutes

BZ TRICIL employee No Significant Metals Detected
Operating Forklift in
Warehouse
March 13,1991
380 minutes

BZ TRICIL Employee Cadmium 0.004 mg/m3
Operating Forklift in
Warehouse
March 13,1991
380 minutes

Area Sample No Significant Metals Detected
North of Warehouse near
Slag Pfle
March 14,1991
500 minutes



Air Samples Collected by Hardy Ratcliff
March 13 • April 9,1991
at the METCOA Job Location

Area Sample Cadmium 0.005 mg/m3
15 ft. downwind of Sofl
Pile #4
March 14,1991
500 minutes

Area Sample No Significant Metals Detected
March 15,1991
420 minutes

Area Sample Cadmium 0.012 mg/m3
Placed at Scale during Copper 0.007 mg/m3
Staging of Drums Iron 0.024 mg/m3
March 20, 1991
375 minutes

Area Sample Cadmium 0.005 mg/m3
Near Pile #1
while being Transferred
March 23, 1991
464 minutes

Area Sample No Significant Metals Detected
Northeast of Pile #4
April 7, 1991
140 minutes

Area Sample No Significant Metals detected
April 9, 1991
535 minutes

Discussion

Cadmium, copper, lead, and iron were detected during this air sampling. Copper, lead, and
iron concentrations detected were hygienically insignificant Cadmium concentrations were
none detected to 0.012 mg/m*. The highest concentration of cadmium detected was an area
sampled during drum staging.

flRIOI95l



Air Samples Collected by Hardy Ratcliff
March 13 - April 9,1991
at the METCOA Job Location

Two (2) of twelve (12) air samples for cadmium equalled or slightly exceeded the
recommendation of the American Conference of Governmental Industrial Hygienists
(ACGIH) for 8-hour time-weighted average occupational exposures. These concentrations
are called Threshold Limit Values (TLVs). The ACGIH lists cadmium in the 1990/1991
TLV book in the "Notice of Intended Changes." The proposed TLV for cadmium is 0.01
mg/m3.

All personnel wore persona] protective equipment including safety shoes/boots, booties,
gloves, Tyvck coveralls and full-face respirators with high efficiency particulate air (HEPA)
cartridges thereby providing adequate protection against exposure to these contaminants.

ARIOI952



STATE LABORATORY OF HYGIENE j «Ri»m»Mt.
UNIVERSITY OP WISCONSIN
CENTER FOR HEALTH SCIENCES

Wisconsin Occupations Hearth
979 Jonathon Oriv«
Madiaon. Wl 53713
(603) 263-8550 *
FAX (608) 263-6551

May 2, 1991

Mr* H. Radcliff, Site Safety office
Laidlav Snv. Services
Rt 331 North
Pulaski, PA 18143

RE: Matcoa Restart Sita

Dear Hr. Radcliff:
Balow are results for samples we received from you on April 23,
1991 for analysis:
Substance_________Cadmium_____Copper_____iron____Lead
a ample I Lab I

40991 306028 No significant metals detected
40791 300029 NO significant metals detected
32391 306030 0.003 mg/2B3
2091 306831 0.012 mg/a3 0.007 mg/»3 0.024 mg/a3
41491A 306832 0.005 mg/ia3
31391 306833 No significant metals detected
313191C 306834 0.008 mg/n3 .013 mg/m3 .002 mg/m3
31391D 306335 0.011 mg/a3
31391S 306836 No significant metals detected
31391AA 306837 0.004 ma/m3
31491B 306838 No significant metals detected
31S91A 306839 No significant metals detected
Samples were screened for tha following metals: Al, Ca, Cd, Co, Cr,
Cu, ?e, Mn, Kg, Ko, Hi, Pb, Sb, So, Sn and Zn. Only these reported
above were present in detectable quantities.
It you have any questions regarding these results, please feel free to
contact me*
Sincerely,

Terry Burfc, CXH,
Assistant Director

AHIOI953
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Poat-lf brand fax trarwmlttal memo 7371

?-X7 &w'*tTXCk
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I .'• • • /.•: i__l_. - •'̂ ">""; • • •

METCDA
PESSES
BUILDING

• £ • : -ĵ -i}*
n- • • itil

lit SOB -• ^ » •*•

METCCA RESTART SITE
PULASKI, LAWRENCE CD, PA.

AUGUST 20. 1990
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GSX SERVICES. INC. INDUSTRIAL HYGIENE EXPOSURE MONITORING JEPORT FORM
-. .' ", -

FACILITY/AREA DATE

/yi&TQnt\ l/fî TM'l /̂/̂ /̂  (
ORERATWDN/TASK/ASSIGNMENT / /

JOB CLASSIFICATION/TITLE SHIFT

EMPLOYEE NAME SSN

RESPIRATOR USED? TYPE DURATION
yCC J MO ' jl

OTHER PPE USED:

FORM NUMBER
C597 PAGE

SAMPLE TYPE PERSONAL /̂ R£A\
OTHER: £ J

SAMPLING DEVICE/PUMP NUMBER

LAST CALIBRATION DATE COLLECTION MEDIA

CH6MICAUS) SAMPLED / .

WEATHER CONDITIONS

V(̂ CJUC*VT —
OTHER CONDITIONS

'
SAMPLE SAMPLE TIME

ibENTlFluXT.uN START STOp DURATION
(Win.)

3/i9/ & /fits* A.

SAMPLE VOLUME
CALIBRATED

RATE

i*oy«u>
LITERS

;

SAMPLER CHECKED (TIME. INITIALS,

ENGINEERING CONTROLS/WORK PRACTICE CONTROLS

ANALYSIS
CHEMICALS) CONCENTRATION

{ppm) {Mg/m3) (t/cc)

, ;

SAMPLED BY

AOCMTIONAt lN(=ORMATON/CO»A*eMTS

DISTRIBUTION:
FACUTY MANAGER - WHTTf FACILITY HlS-WNKINDUSTRIAL HYGI6N1. YELLOW M&O1CAL OEPARTMENTXJOCO
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GSX SERVICES. JNC. INDUSTRIAL HYGIENE EXPOSURE MONITORING REPORT FORM
-T • - .

FACILITY/AREA

M&f~Q&A
DATE

f J / -- -* f * t J» ^? / » ^ ̂^ yI _r • i <>T _t_- r J-̂ -n jr ^ -• T jr »
_< / ̂ ^ ' Jr ^3 /̂ "̂* X •

OPEfcATlON/TASK/ASSJGNMENT / * .

* *Jm t/L/Jj** -» &A*t D- _r.«_e_^ yft-*/t*JfV £ASlt4/fH— A. «>*— '— rk»' *** £f l'~~jr*

JOB CLASSIFICATION/TITLE SHIFT

EMPLOYEE NAME

RESPIRATOR USED?

yfŝ  NO

r\ SSN
#̂ 72I/ */B/£ ^S7~ty*7*ty

TYPE DURATION f

OTHER PPE USED:

/
SAMPLE

IDENTIFICATION

ffiltfl

• • .-

FORM NUMBER.
C597 PAGE

/ OF V

SAMPLE TYPE PERSONAL "̂*-*REA \
OTHER: ^ ^ J

SAMPLING OEVfCE/PUMP NUMBER

U&T CALIBRATION MTE COLLECTION MEDIA

n£r*A~
CHEMICAMS) SAMPLED

WEATHER CONDITIONS

OTHER CONDITIONS

/

SAMPLE TIME
START STOP DURATION

(Mia)

V.'̂5 A. 4;ff̂  3̂ w*
/ x

SAMPLE VOLUME
CALIBRATED LITERS

RATE

JiVA

>
SAMPLER CHECKED (TIME. -WTUU.S)

2 -jJt«3'*40 D*4 ~r+—
ENGINEERING CONTROLS/WORK PRACTCE CONTROLS

ANALYSIS
CHEMICAUS)

Ik**-* tĉ —

CONCENTRATlOei

SAMPLED̂

AOOfTCNAL MFORMATION^OMMENTS

DlSTRtBUTlON:

FAOLfTYMAN«3ER.¥.HrTC FACILITY MiS-PWK
MOUSTR1AL HYGIENE * YELLOW ' MEDICAL DEPARTMENT-COLD



GSX SERVICES. INC. INDUSTRIAL HYGIENE EXPOSURE MONITORING REPORT FORM
*

FACIUTY/AREA . DATE

OPERATION/TASK/ ASSIGNMENT ' / r/ .

7& -/̂ efTta*̂  £&<*'* ++*»•• M • f

JOB CLASSIFICATION/TITLE SHIFT

EMPLOYEE-NAME

RESPIRATOR USED?
¥& NO

SSN

TYPE DURATION

rtidfl l(s AV*nX
OTHER PPE USED: *

i

SAMPLE
IDENTIFICATION ST;

A î ffl ti:c

FORM NUMBER.
C597

PAGE ^̂

SAMPLE TYPE PERSONAL AREA
OTHER: \̂

SAMPLING DEVICE/PUMP NUMBER

LAST CAUBRATIOt/DATE COLLECTION MEDIA

CHEMJCAUS) SAMPLED

WEATHER CONDITIONS ,

OTHER CONDITIONS

SAMPLE TIME
VRT STOP DURATION

(Mtn.)

^ 11*1 4

SAMPLE VOLUME
CALIBRATED LITERS

RATE

i^C^K-

SAMPLER CHHCKEO (TIME. INITIALS)

ENGINEERING CONTROCS/WORK PRAC1XC CONTROLS

ANALYSIS
CHEMICALS) CONCENTRATION

Ĵ

SAMPLED 8Y

ADOfTlONAL INFORMATION/COMMENTS

DISTRIBUTION:

FAOUTYMANAGEB.WHITI FACILITY H4S-PINK
tNOUSmiAL HYGIENE * YELLOW MEDICAL OEPARTMENT-GOLO



GSX SERVICES. INC.

Job Location:

Ambient Temperature

Pressure:

Pump tf:

Average Ftow Rate: '̂"̂  /X"'

Sampling Media-Cafibration Method:

D____n!§:

Pre-Sample 1.) *2O7Q cc/min
Calibration

Average Flow

Post-Sample 1.) o cc/rrtn
Calibration

,
Average Ftow: " '®

fftt-TMl (11 M)

/£*/5

' 4''S°

Calibrated By: .T^>_______________________ Date^J - •• - - - •
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GSX SERVICES. INC.

- - AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

4/£U> **'
Pressure:

Pump#:

Average Ftow Rate:

Sampling Media-Cafibration Method:

Comments: /5T ^̂  f̂  **¥

Pre-Sample l-)Joif-> cc/min v;
Calibration 2.)

Average Ftow

Post-Sample 1-)jC7Xfc cc/min
Calibration

Average Ftow:

Calibrated By~£_______________________ Pat.

5»7-4l

ARIOI96I



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:
\

Ambient Temperature:

pressure:

Pump tf:

Average Ftow Rate:

Sampling Media-Calibration Method:

* &

Pre-Sample V)̂  cc/min
Calibration

°>Average Ftow

Post-Sample i.)J*_ cc/min
Calibration

•».*"
Average Ftow: '*

Cafibrated B y : < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D a t e

AR10I962



Y-faGSX SERVICES. INC.

. _ AIR SAMPLING/CALIBRATION RECORD &*!> ' ** f

Job Location:

Ambient Temperature:

Pressure:

Pump #:

Average Ftow Rate:

Sampling Media-Calibration Method

Comments:

"̂ r. i"*"?

Pre-Sampla 1.)«po cc/min
Calibration

Average Ftow

Post-Sample 1.) J cc/min
Calibration

Mt-TMl (11-MI

.'fl

Average Ftow: £ C M ($-̂ ^̂ ^̂ — \

CanbratedB^EL£^______________________ Data "/'Tf ̂ ^ v
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GSX SERVICES. INC.

- AIR SAMPLING/CALIBRATION RECORD

o
D* •
/

Pre-Sample 1., «* cc/min
Calibration

Average Flow

5.)

Post-Sample 1-)*T/T cc/min
Calibration 2.)

3.)

//

5.)
*> /<?<f$

Average Ftow:

CanbratedBy:

(11-09.

Job Location:

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

„ [e>Aj.*»*i -tf £*'*

T



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

/- b //: /• * * /****-*

Pre-Sampla 1.) lt cc/min
Calibration 2

Post-Sample 1.) * cc/min
Calibration 2.

Average Ftow , /.o LL.

Ambient Temperature:

Pressure:

Pump»:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments: * \
vt* Ate^j^^l&^U .

Average Ftow: \<ZQ(\ — \ 9 \ l

\Calibrated By: c _______________ Data / ̂ ? '

(tl-MI
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GSX SERVICES. INC.

. - AIR SAMPLING/CALtBRATlON RECORD

Location:

Ambient Temperature:

Pressure:

[44 ̂(e
Average Ftow Rate: // ̂ 7 W/,

Sampling Media-CaKbration Method:

Comments:

Pre-Sampte i.)«> cc/min
Calibration 2.)

Average Ftow

Post-Sample l . ) - cc/min
Calibration

Average Ftow:

:

/.If '•

Calibrated By:

^ _ -



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Ambient Temperature: *JQ

Pressure:

Pumpf:

Average Flow Rate:

Sampling Media-Calibration Method:

Post-Sampla 1.) p-? cc/min
Calibration

Average Flow:

Pre-Sample i.)<30t3-0 cc/rnin
Calibration

3.)

OX.£__-•/Ju.--1

j **>

V • _
Calibrated By: _£2*_1________________________ Date-

Sfi4-754t

flRIOI967



Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method

Comments:

Pre-Sample l.) £& cc/min
Calibration

Averafle Ftow

5.)

Post-Sample t.) /9* cc/min
Calibration 2.)

^ I'/ T

GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:
— ———• l ju •*-- l w -r* */t*rr

Ambient Temperature: '[Q ***? " ^

Pressure:

0

Average Ftow: .^o 0

CafibratedBŷ iCl̂ l̂ ____: _____;_____ Date

'̂0/968



GSX SERVICES. INC.

C_. - , AIR SAMPLING/CALIBRATION RECORD

Job Location: /

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

c
Pre-Sample 1..)' cc/min
Calibration

3.)
4.)

Average Ftow

Post-Sample 1.) cc/min
Calibration 2.)

3.)
4.)
5.)
6.)

Average Ftow:

Calibrated ByrT̂ ft**â -r>s ̂T-*-̂  >___________ Data

JM-TSfl



GSX SERVICES. INC.

. , AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure:

Pump*: /A/y<}7 O

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

Pre-Sample 1.) cc/min
Calibration

Average Ftow

Post-Sample 1.) cc/min
Calibration 2.)

3.)
4.)
5.)
6.)

Average Ftow:

Calibrated By: , YAjs^f- 1
r.tti. \̂ \ !rx̂ ft-*'r1 i_____________ Date T

4RIOI970



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

Pre-Sample 1.) /*?-?. « cc/min \j
Calibration 2.)

3-)
4)5.)

Average Ftow £??3

Post-Sample 1.) cc/min
Calibration 2.)

3.)
4.)
5.)
6.)

Average Ftow:

CalibratedRyCfS. js-r^J _________ Data /t<- *?/

5M-7541 (11-Mt
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GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure:

Pump #:

Average Ftow Rate:

Sampling Media-Cafibration Method:

Comments:

Pre-Sample ^-)£^ cc/min
Calibration "

Average Ftow

Post-Sample 1.) cc/min
Calibration 2.)

3.)
4.)
5.)
6.)

Average Ftow:

CalibratedBÛ Vpî Â  XflCrAjUfrV__________ Date

(1149)

ARIOI972



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure:

Pumptf:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

Pre-Sample 1 . ) ? cc/min
Calibration

Average Ftow

Post-Sample 1.) cc/min
Calibration 2.)

3.)
4.)
5.)
6.)

Average Ftow:

Calibrated By:

(11

ARIOI973



METALS SAMPLE PREPARATION

i
File Kerne; metl.prp
1. LOG IK OF SAMPLES t Group the samples by study and in

numerical order within each etudy. Decide on the
digestion procedure, the instrument/Act, and the
dilution volume. Label the glassware with elements
requested for analysis, as determined from Beetiona
2-4 below. Place all camples matched with a single
blank in the same size volumetric flack and run under
the same conditions*

A. If the samples are PVC filters (FWS-B - yellow,
FWS-D * red) be sure they have been weighed. If
only chromate or chromic acid (hexachrome-cr VI)
is requested, cend them to Wet Chemistry for
analysis.

B.

2. DIGESTION SELECTION* If the request ie for "Metals",
^fume", "welding fumes91, or any combination of metals
EXCEPT insoluble W, Organo Tin, Organo Lead, Ba, Sn,
V, Sb, se, B, Zr, si, Ti, Se, Auf Ag, As, KOH or NaOH,
the samples are digested by the standard procedure
(5A). Each of the excepted me talc has its own
digestion, section SB to SG, or section 6 or 9.

3. INSTRUMENT/ACT SELECTION: If any fitudy asks for Ba,
U, or is a CASH BASIS study asking for "metalc", the
samples are given standard digestion and run on the
Water act.
studies requesting sr, Li, Lu, La, In, P, V, or Rb are
digested by the standard procedure but run on the Atom
Comp 7751 ________ __ ______
Bi, Hf, Ru, Rh, Ta, Os, W, Kb, Pt and Te have special
digestion procedures and run on the Atom Comp 775.

4. FLASK.SELECTION* Except for bulks and wipe/swipe
samples, all others are placed in a 125 Phillips
beaker, digested and transferred to a volumetric
flasX* The volumetric should be 25 ml, unless the air
volume, collected is <ioo liter and the cample- filters,
appear clean, In which case use a 10 ml volumetric.
The exception to this Is, lead requests from a firing
range, where a 26 ml flask IB used regardless of the
air volume collected.



-2-

NOTB; Do not aplit up samples from thair blank; treat
the entire set alike, whioh usually means putting them
all in a 25 ml volumetric flasks if any sample in a
study raquiras it. Also run all samples matched with
a blank on tha water act, if any sample with tha blank
requires tha water act.

5. FILTER DIGSSTIOIf
A. STANDARD PROCEDURE FOR HCZF FILTSR3_fHA OR AAH

Place filter in 125 Phillips beaker. Add 2 ml of
concentrated HN03 and heat until tha filter
dissolves and the acid nearly evaporates* Remove
from heat befora the acid completely evaporates,
cool and add 2 ml of concentrated HC1 (for 10 al
volumetric use 1 ml of HCl). Boil until the
nitrogen oxida fumas ara gone, then cool and
transfer to tha appropriate volumetric flask.
(Sea Section 4) Usa tha same size volumetric for
all tha samples of a study that ara pair ad with
tha same blank. Add 100 ul of tha 250 ppa
selenium working standard to each 25 nil volunatrio
flask and bring to volume with dsicnized water.
Don't add 3a as internal standard in any of tha
10 ml volumetric flaaks.: •

B. PICESTION PROCEDURE FOR As; Same as standard
procedura (5A), axcapt HNO3 ia added In placa of
HCL. Arsenic is mora volatile than tha other
metals, and tha Philllpa beakers should ba
marked as Aa, and placed on tha cooler cornara of
tha not plate. Mark Aa on tha volumatric flask
and It will ba run in tha 1C? and on tha AA also. •

C. DIGESTION PROCEDURE FOB ACT. V. B« Sa. Bii Sama as
standard procedure (5A) except HNO} added in placa
of HCl and samples ara rtin on the Water act.
Placa tha beakers on tha cooler corners of tha hot
plate. Usa colored 10 ml volumatric flasks
regardlaaa of tha air voluma.

D. DIGESTION PROCEDURE FOR Ba, Zr. Sb. Hf. and Au;
Sama as standard procedure (Section SA) except
1 ml of MCL and l ml of HNO3 are used for each
of tha two acid additions. Hark these matals on
the volumetric flask and tha samples ara run on
tha Water act foe all metals except Rf which is
ran on tha Atom Comp 775.

B. DIGESTION PROCEDURE FOR Sa: Same as standard
procedura (3A) axcapt HNO3 is added in placa of
KCL. Do not add saleniuia standard. Hark 3a on

ftRIOI975
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T. Digestion Procedure for fit For this, a special
reagent must be prepared. Die solve 40 grams .of
ammoniua sulfate in 100 ml of -concentrated
sulf uric acid. Place the cample in 125 ml
Phillips beaker. Add 2 ml of concentrated HN03,
heat and evaporate to 1 ml then add 6 ml cf the
ammonium «ulfate/H2SO4 reagent plus boiling chips
and reflux over high heat (200 degrees C) for 20
minutes. Transfer to a volumetric flask (section
4) . Mark Tic* on the flack and the samples ara
run on the Water Act.

G. DIGESTION PROCEDURE FOR NaOH and/or KOHt
If only these are requested, placa th« filter in a
20 ml test tube. Add 10 ml of distilled water and
sonicate for 5 minutes. Hark the tube and run on
the Water Act. •

H. DIGESTION PROCEDURE FOR Sn; Same as the standard
procedure (5A) except HC1 is added in place of
nitric acid.

I. DIGESTION OF PVC FILTERS (FWS-B OR FWS-D) t Place
filter in 125 Phillips beaker. Add 2 ml of
concentrated HNOj and heat. (The filter may
dissolve If it is one of the poor quality
(PVC/acrylatc types) . Do NOT evaporate to
dryness, but after several minutes , cool and add 2
ml of concentrated HCl. (If the filter dissolved
In HK03 it will reprecipitate now.) . Boll until
the nitrogen oxides fumes are gone then cool and
transfer to the appropriate volumetric flask (25
ml if air volume >100 liters, 10 ml if <ioo
liters).

6. KIPE/SWIPE SAMPLE DIGESTION! Place filter In 250 ml
Phillips beaker with the filter-as open as possible;"
Squirt approximately 10 ml of distilled water and
swirl. Add 4 ml of concentrated HCL, swirl and heat
for 15 minutes. Cool and transfer to a 50 ml
volumetric flask, firing to volume with distilled
water.

7. pULK DIGESTION i Hark and weigh sample into a 125 ml
preweighed Phillips beaker.
A. Faints -weigh 10-20 drops (approximately 0.2 g)
B. Paint chips - separate the paint chips from rest

of the samples and weigh about Q.ig of chips.
C.

to digest), scrape off oxide, then weigh 0.0-fcfeq n f m/-
o.os grama. UtflO/976
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D. Sand - weigh about 1 gram.
B. Liquids - water can ba run without digestion. For

othar liquids,1 use 1,0 ml aliquot.

F. Most bulks - weigh about o.l gm of a
representative sub sample Of tha homogenized
bulk,

Bulk Digestion Proceduret
Add 4-5 ml of concentrated HNC>3 (axcapt for
soldar) and raflux for 1 hour.
Cool and add 3 ml of concentratad HCl, raflux for
10 nina, then heat until fumes ara gona.
Transfer to a 100 ml volumatric flask.

8. MISCELLANEOUS SPECIAL METHODS*

A. MERCURY SAMPLE PREPARATION .
Marcury samples ara either dosimeter badges or
glasa tubas filled with either hopcalita or
hydrar- Glass tubas ara opened by scoring them
above tha spun glasa ana using a cloth towel to
break them. Put spun glass in 25 ml volumatric
flask. Add 1.25 ml of concentrated HNO}, swirl
and add 1.25 ml of concentrated HCl. Lat stand
for 1 hour about at room temperature swirlina
every 15 minutes. Bring ta volume with distilled
water.
For badges, remove the screen surface with a
hooked metal syringe plunger. Tha opened glass
tubas and descreanad badges area treated aa
follows;
Empty the contents into a labeled 50 ml volumatrio
flask. Add 2*5 ml of concentrated HN03j jiwirl and. .
ada 2.5 ml of concentratad HCl and swirl again.
Lat stand for 1 hour at room temperature swirling
every 15 minutes. Bring to volume with distilled
water.
Each flask should ba labeled Hg, and run on tha
AA.

B. STIBJNH (H-»5b)
stibina is collected on special silica gal tubea
Impregnated with mercuric chloride, open each
tuba and empty its contents into a labelled 25 ml
volumetric flask. Add 2 ml of concentratad HCl \
and swirl. Lat stand at room temperature for 1
hour swirling every 15 minutes. Bring to volume
with distilled water. Tha flask should be
labelled Sb, and run on the I CAP. AR I 0 I 977



C. INSOLUBLE TUNGSTEN fW)
I / If a MCEF filttr sample asks for Tungsten along
—̂' with ether metals, it is digested by the standard

procedure (5A) and run on the Atom comp 775. But
if "insoluble" or "total" Tungsten is requested
the following procedure separates and assays
"soluble W11 and "insoluble H.w
Place each sample filter and blank in a Buchner
funnel contaminated side up. Koisten each filter
with 5 drops of distilled water, apply vacuum
(via a side-arm test tube) to firmly seat the
filter, then release the vacuum. Add 3 ml of
water to the filter and allow to stand for 2
minutes. Apply vacuum and draw the water into
the tube. Repeat with another 3 ml of water and
transfer the contents of the test tube to a 10 ml
volumetric flask. Rinse the test tube with 1 ml
of NajSOrf (20% w/v) followed by 1 ml of
distilled water, combining these rinses with the
original extract. Dilute to volume. This flask
contains the'"soluble Tungsten" and is run on the
Atom Comp 775. If total tungsten was requested,
place the extracted filter in a teflon beaker,
add 12 ml of concentrated nitric acid, cover with
a teflon beaker cover and place in a 200 degree C
mineral oil bath for 12 hours. Then cool the oil
bath to no degrees C, remove the beaker cover
and allow the sample to evaporate to dryness. If

. charring occurs add 3 ml of concentrated nitric
acid and evaporate again. Add 2 ml of
concentrated nitric acid and 2 ml of concentrated
hydrofluoric acid, swirl to mix, return to the
110 degree oil bath and allow to evaporate to
dryness (about 2 1/2 hours). Add 2.5 ml NaoH

: (0.5 K) and heat for 15 minutes at 110 °C).
Rinse the beaker with 5 ml of deionleed water and
dilute to volume. This flask contains the
"insoluble Tungsten" and is run en the Atom Comp
775.

9. SPECIAL CASE DIGESTION i
A. If Pb and Sn are requested digest with

concentrated HCl, HCl
B. If Pb is requested along with Ag, digest with

concentrated HN03,

ARIOI978
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If Si is requested in a bulk, fusion with
anhydrous N&2C03 in a platinum crucible at a
temperature of 1000 °C with a flux to sample ratio \_>
of 5:1.
Swirl molten mass to ensura complata exposure to
tha flux. Transfer to a Phillips baaker with warm
distilled water. Add 2 ml of concentrated HCl and
haat for complata dissolution. Transfer to a
volumatric flask and maka up to volume. Run on
tha water act.
If Si is requested in air or wipa samples dry ash
the* in platinum crucibles first at 250 °C, then
increase tha temperature gradually till complete
ashing ia dona. Than cool, add 0.5 g of NagCOj
and follow tha former procedure indicated in C.

DI30RAN3.
10 ml of 3% hydrogan peroxide is pipetted into
aach plastic tub*. Discard tha glass wool and
quickly add tha charcoal, and tha tuba ia capped
immediately. The tubas are allowed to stand for
thirty minutas, then placed for twenty minutes in
an ultrasonic bath. Tha samples are then analysed
on tha ICAP, on tha Water Act.

Score charcoal tuba in front of tha first (longer)
section and braak opan. Remove and discard glass
wool. Transfer charcoal to a 10 ml conical test
tuba and cap it. Ramova and discard separating*
section of foam. Transfer second section to a 2
ml test tuba with a stopper. Just prior to
analysis, add 10 mis of o.Ol H nitric acid to tha
test tuba containing the first section and 1 ml of
0.01 M HSOj to tha test tube containing tha second
section. Sonicate with tha ultrasonic for 30
minutes. Then centrifuge for 10 minutes. Than
run on AA.

O. TETRASTHYL LEAD I
Phlllipa beakars employed ara cleaned by refluxing
HI HNOj in them. After cooling, thay ara rinsed
thoroughly with daionized water.

AR10I979
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Thfe portions of charcoal from the samples and
standards are added to the cleaned beaker, with
the A and B portions being added to separate
b*akers. A 5 ml portion of concentratad HK03 is
added to each beaker/ the beaker is covered with a
watch glass, and the solution is heated for 30 to
45 minutes. The watch glass is rinsed into the
beaker and removed. The solution is evaporated
down to 1 to 2 ml. The beaker is cooled and the
solution is transferred to a 10 ml volumetric
flask; the charcoal is rinsed well. The solution
is made up to volume. Analysis i& done by atomic
absorption.

H. ORCAKO TINI
tirst open and remove front fiberglass filter and
place In 20 X 150 mm screw cap tubes. Add 10 ml
acetonitrile volumetrically and 10 ul acetic acid
and cap. Ultrasonicate for 30 minutes. Use same
procedure for desorption of the front portion and
the back portion of the sorbent tube. Analysis le
done by the AA.

I. Soluble/Insoluble Elements
Place the filters in a 125 ml Phillips beaker. Add
10 ml DI water and sonicate for 15 minutes.
Transfer the liquid to a filtration flask fitted
with a MCEF filter and filter collecting the
filtrate in test tube. Dilute the filtrate to
volume with DI water and analyze as soluble
portion ef the sample. Remove the MCEF filter from
the filtering apparatus and place the filter in
the Phillips beaker with original filter. Digeet
the filtrate according to the method appropriate
for the element requested.



Fila Name: Matl.ina

l. Bafora starting, maka sura the red light of S3 and FAT is
on. tha input attenuator dial is on 030 and tha off sat
dial is on 604* tha forward powar. la on. and tha load
control tuning is on Automatic and tha automatic forward
powar control dial is on 273.

2. Turn tha Argon gas Una on, to raad a pressure of 30

13.

3. Turn tha water Una all tha way on.
4. Turn tha L7M Coolant switch up and tha Plasma LPM switch

up and tha sampla LPM Knob counter-clockwise.

Go back to tha sampla LPM Knob and continue turning it
countar-clockwisa till tha ball stabilizes.

7.

3. Press the R? button on and a red light will show, wait
for another min.

9; Switch on tha autosampler and maka sure that its proba is
immersed in tha rinsing tuba.

10. Turn tha sampla LPM Knob all tha way clockwise".
11. Turn tha RF Power Knob till tha indicator reads 0.3 Kv,

push tha ignitor red button and keep turning tha powar
knob up till tha torch lights, then reduce tha powar down
to 1.0 Kw and then change tha automatic powar switch from
manual to automatic, and turn tha R7 Powar Knob up again
all tha way.

12. Slowly start turning tha sampla knob counter-clockwise
till you start seeing tha ball coming up, than turn the
Plasma LPM switch down, continue turning tha sampla knob
counter-clockwise till tha ball stabilizes.
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14. Wait 30? min for the Instrument to warm up.
X • - •• ;;•-•
(J Computer and Data Acquisition Systems

1. Turn computer ON.
2. Kit ESC and keep on escaping until you get to write

Autotest and then enter. Now your computer is ready
to ba used for Yttrium and profiling,

15. Checking the Flame with Yttrium i Fill a test tube with
approximately iooo ppm Yttrium sain. « made up by
dissolving approximately 0.4106 g Yttrium Nitrate
Fentahydrate / 100 ml deionized water» put the tube in
any position in a rack. Type Autotest, Enter, Eit K to
move, type the x,y and the rack # of your test tube
position and the rack code is always 21. Check the flame
symmetry and intensity. If not right, adjust with the up
and down or left and right position knobs inside the
instrument compartment. Type, Rr for rinse and fast
forward the flow in the pump for about 60 see to get rid
of the Yttrium*

16. Profiling the Instrumentt
A. Fi 11 a test tube with approximately 13 ppm Fe fioln.

made up by diluting the 1000 ppm standard Fe coin.
with deionized water, put the tube in any position in
a rack.

B. Get the probe in the Fe coin and hit Q. Press any
key, type WICS, Enter, get to Analyze New Sample,
Enter, Choose the Act you want (Norm or Water},
enter, move to Doug option, Enter. Go to reprofile
spectrophotenteter, enter. Enter PCN f which is 37
for Fe. when asked for Automatic Profile, choose N.

C. write down the starting position of the red
indicator, calculate 60-90% of this reading and the
new reading will be the value at which you are going
to profile.

D. Turn the micrometer till the red indicator goes to
zero, then turn it in the opposite direction till the
red Indicator reach the predetermined profiling
value, write down the micrometer reading (Rl), keep
turning the micrometer till you will go to the
maximum deflection of the red indicator and come back
again to the same predetermined profiling value, take
the micrometer reading (R2). Then taka tha average
(Rl + R2/2). Correct the micrometer to read the
average value for your profiling.

Z. Kit ESC, answer £ for reproflle another channel,
enter reset autosampler to rinse.



17. Editing Your Travsi

A. Writa cd/WICS and enter twice, write WXCS and enter ,
go down to F7 (dafina autoaamplar try) and enter,
answar N for use common standard, go down to read
tray from disk and enter, choose a file which has tha
same act you want to run (Norm or Water) and enter,
go to new tray configuration and inter, change rinaa
time to 47 and antar, change delay time to 73 and
antar, go up to cups and write down tha No. of cups
in your rack, correct No. of reatandardization to No.
of racks 1-1, go to repeats and hit 3, than hit
escape, go to edit rack data ll and enter.

a. Edit your cups in rack f l , by writing tha standard
# or sampla f and when you finish the first paga go
to tha second paga by hitting page down (Pg on),
after last entry hit ESC, ESC again, go down to save
currant tray and enter, than go up to print currant
tray and hit enter, get two copies of you tray.

18. Running tha 9 ample at GO to Main Menu
Make sure correction for intarfarences ara off, and tha
delay time ia corrected to 78, go up to stora to new fila
and antar, choose an existing file with same data and
antar, go up to use autoaampler and enter, find todays
tray and enter and answar no to any command and enter.

Id. Making up the Standards!
A. NORM ACT Standards:

N-l Blank «8 ml cone. HC1/100 ml daionized
N-2 Ca, Cd, Co, Cu, Mg, Mn, Pb, Zn
N-3 Al, Fa, Mo, Hi, Sb
N-4 As. Cr, aa
N-3 Sn

B. WATER ACT Standardsl
w-l Blank «sml cono. HCl/100 ml deionized
w-3 Ba, Ca, Cd, Co, Cu, Mg, Pb, Zn, Mn
W-3 Al, Ba, Fa, Mo, Hi, Sb, Ti, 3r
W-4 AS, B, Cr, So, Si
W-5 V, V
W-6 Au, Sn
W-7 Ag
W-3 Na, K

C. To maka UP standards , 0.5 ml of stock solution in
pipetted in to a 50 ml volumetric flask* After all
the metals are in the flask add 4 ml HCl (except for
W-3 and w-7 which is 4 ml HNOj) and bring to volume
with deionized water. All concentrations are 10 ppxa
except Cu, Zn, Ca, Al, As ara 5 ppa and Cd, Cr, Sa,
Be, B, V, U, Ag and Na ara l ppm.
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FWd Services

To: Merl Baldwin

From: Gavin Burdge

Subject: Air Samples Collected by Hardy RatcIifT March 13 - April 9, 1991, at the
METCOA Job Location

Date: May 6,1991

Introduction and Description of Work

Air samples were collected March 13, 14, 15, 20, 23, and April 7 & 9, 1991, at the
METCOA Restart Project Air samples were taken by Hardy Ratcliff; TRICEAAIDLAW
ENVIRONMENTAL SERVICES Site Health and Safety Officer, in the "breathing zone11
(BZ) of select persons during normal work activities. Area samples were also taken at
various locations during remedial work. Prior personal air samples collected November 12
& 13,1991, detected cadmium, chromium, copper, iron and nickel. Cadmium was detected
in some of the samples at the recommended Threshold Limit Value concentration (0.01
mg/m3; 0.01 milligrams of cadmium per cubic meter of air).

Air sampling pumps were calibrated with a primary standard. Know air volumes were
collected and samples were analyzed following standard methods of the National Institute
for Occupational Safety and Health (NIOSH). Air samples were collected on 0.8 micron
pore size mixed cellulose ester filters and analyzed by a Jarrell Ash Emission Spectrometer
(see attachment). All air samples were analyzed by the Wisconsin Occupational Health
Laboratory which is accredited by the Amercian Industrial Hygiene Association.

All air sample results are for the collected time period. No assumptions are made for the
unsampled periods. All concentrations are given in milligrams of substance per cubic meter
of air, mg/m9.

The laboratory report, calibration records, analytical method information, and exposure
monitoring report forms are included as attachments to this report

Laidlaw Environmental Services 05). Inc. A R I 0 i 9 8 b
1416 Woodside Drive Post Office Box 14964 Greensboro. North Carolina 27415.4964
Phone 919.272.0185 Fax 919.373.030S



Air Samples Collected by Hardy Ratcliff
March 13 - April 9,1991
at the METCOA Job Location

Results

Location/ Substance Concentration
Date & Sample Time

Area Sample No significant Metals Detected
During loading of Sofl
from Stockpile #1
March 13,1991
515 minutes

Area Sample Cadmium 0.008 mg/m1
Warehouse Iron 0.013 mg/m3
March 13,1991 Lead 0.002 mg/m'
515 minutes

BZ TRICIL Employee Cadmium 0.011 mg/m'
Relocating Drums in
Warehouse
March 13,1991
160 minutes

BZ TRICIL employee No Significant Metals Detected
Operating ForkUft in
Warehouse
March 13,1991
380 minutes

BZ TRICIL Employee Cadmium 0.004 mg/m9
Operating Forklift in
Warehouse
March 13,1991
380 minutes

Area Sample No Significant Metals Detected
North of Warehouse near
Slag Pile
March 14,1991
500 minutes
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Air Samples Collected by Hardy Ratcliff
March 13- April 9,1991
at the METCOA Job Location

Area Sample Cadmium 0.005 mg/m5
15 ft downwind of Soil
Pile #4
March 14,1991
500 minutes

Area Sample No Significant Metals Detected
March.15,1991
420 minutes

Area Sample Cadmium 0.012 mg/m3
Placed at Scale during Copper 0.007 mg/m3
Staging of Drums - Iron 0.024 mg/m3
March 20,1991
375 minutes

Area Sample Cadmium 0.005 mg/m3
Near Pile #1
while being Transferred
March 23, 1991
464 minutes

Area Sample No Significant Metals Detected
Northeast of Pfle #4
April 7,1991
140 minutes

Area Sample No Significant Metals detected
Aprfl 9,1991
535 minutes

Discussion

Cadmium, copper, lead, and iron were detected during this air sampling. Copper, lead, and
iron concentrations detected were hygienically insignificant Cadmium concentrations were
none detected to 0.012 wgfat. The highest concentration of cadmium detected was an area
sampled during drum staging.



Air Samples Collected by Hardy Ratcliff
March 13 - April 9, 1991
at the METCOA Job Location

Two (2) of twelve (12) air samples for cadmium equalled or slightly exceeded the
recommendation of the American Conference of Governmental Industrial Hygienists
(ACGIH) for 3-hour time-weighted average occupational exposures. These concentrations
are called Threshold Limit Values (TLVs). The ACGIH lists cadmium in the 1990/1991
TLV book in the "Notice of Intended Changes." The proposed TLV for cadmium is 0.01
mg/m3.

All personnel wore personal protective equipment including safety shoes/boots, booties,
gloves, Tyvek coveralls and full-face respirators with high efficiency paniculate air (HEP A)
cartridges thereby providing adequate protection against exposure to these contaminants.

ARID 1987



i STATE LABORATORY OF HYGIENE i ,I UNIVERSITY OF WISCONSIN «'«« in Rwy P,m8 Reta ,n.
! CENTS, ft* H.AUTH SCl.NCES 9̂ =̂°°'' ""̂  ̂«°'̂

Korth
Pul«»kl, n 18143

n. Wl 53713
(608)263-6550

Hay 2, 1991 FAX (60S) 263-6551

1 »etoo« Restart slt«Dear Hr.
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Poat-ir brand Uu imnamum memo 7571 »oip.CM

METCDA
PESSES
BUILDING

uo :oo

KETCGA RESTART SITE
PULASKL LAWRENCE CD., PA,

AUGUST 20. IS90



Poat-.r brand fax tranamttial memo 7571

' • %• • •->j .• . «. . » .i . *

N - / • • • / • /
NJ / /

U9 100

ME7CCA RESTART SITE
PULASKI, LAWRENCE CD., PA,

AUGUST 20. 1930
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GSX SERVICES. INC. INDUSTRIAL HYGIENE EXPOSURE MONITORING REPORT FORM
.

FACILITY/AREA _ DATE
yi/ / / //Kf̂ TCoA 1/f̂ tWtT 2y/V9 /
OPHRATION/TASK/ASSIGNMENT / /

JOB CLASSIFICATION/TITLE . SHIFT

EMPLOYEE NAME - SSN

RESPIRATOR USED? TYPE - DURATION

7SS/ NO iUcC\

OTHER PPE USED:

'WftX JODCTIS Cl 6UUUC*.

FORM NUMBER
C597

PAGE

SAMPLE TYPE PERSONAL f̂̂ EA\
OTHER: S J

SAMPLING DEVICE/PUMP NUMBER

LAST CALIBRATION DATE COLLECTION MEDIA

$£&(£
WEATHER CONDITIONS

QtK^L-C*VT^
OTHER CONDITIONS

/ ' .

SAMPLE SAMPLE TIME
IDtN 1 IFICAI HJN START STOp DURATION

(Min.)

3/W & //).-« A.

" ' • ' '

SAMPLE VOLUME
CALIBRATED LITERS

RATE

$.*oî

SAMPLER CHECKED (TIME. INITIALS)

ENGINEERING CONTROLS/WORK PRACTICE CONTROLS

ANALYSIS
CHEMICAMS)

•

CONCENTRATION
(ppm)lM0*'i3)(fcc)

SAMPLED BY

.ADOJTONAL ̂FORMATION/COMMENTS

DtSTWBimON:

FAClfTY MANAGER - WHITE FACILITY H&S-PINK
MOUSTRtAL HYGIENE • YELLOW MEDICAL OEPARTMENT-GOLO

SM-7S7Q (11-W)
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GSX SERVICES. INC. INDUSTRIAL HYGIENE EXPOSURE MONITORING REPORT FORM

FACtllTY/AREA DATE

t̂ ffr'dpA / jL&imt-* PA 3-/£*~?/
OPERATION/TASK/ASSIGNMENT / < .
/ y^_d _0f ** i f .̂.̂  _* / v JL& ̂ * /̂ r̂  ̂ m~ ^̂ ^̂ .Ĉ tW ̂̂  ̂^ * -̂ * ̂  *̂̂ J f » '/ *̂f _r ~~ r ̂ v̂

* j JL. XX_t X/ ĵ  ̂  _̂ .* jSvnfiJ Ĉ lL*&f̂ ~ /•5̂ *_t*

JOB CLASSIFICATION/TITLE SHIFT

EMPLOYEE NAM5 Q SSN

RESPIRATOR USED? TYPE DURATION «

y^> NO A§-4 /t).****~
OTHER PPE USED:

/ y<M.(i £f fai**t& t&ooT̂

FORM NUMBER
C597 ""/ jiX

SAMPLE TYPE PERSONAL -̂>TfREA \
OTHER: ^" J

SAMPLING DBACE/ PUMP NUMBER

LAST CALIBRATION GATE COLLECTION MEDIA
£* ̂ ̂^ C&-S
/f?rtf/u

CHEMICAUS) SAMPLED

WEATHER CONDITIONS

OTHER CONDITIONS

/ ' '
SAMPLE

IDENTIFICATION

/j./̂ ,

SAMPLE TIME
START STOP DURATION

(Min.)

4:tfi A. ̂ .V/A -̂
7

SAMPLE VOLUME
CALIBRATED LITERS

RATE

.jr<VA

SAMPLER CHECKED (TIME. INITIALS)

<£•&() D*4 ~~F*~~
ENGINEERING CONTROLS/WORK PRACTICE CONTROLS

ANALYSIS
CHEMICAUS)

%*.t*—

CONCENTRATION
(ppfll) (MQ/nH) f*'*™l

V> '

i

"H
SAMPLfiDTEUf
/ / _r -i

ADDITIONAL INFORMATlONyCOMMENTS

DISTRIBUTION:

FAOUTY MANAGER- WHffH FACILITY H13-PINK
INDUSTRIAL HYGIENE . YELLOW MEDICAL DEPARTMENT-GOLD \ :1 —————————— . —————————————————————————————————————————————— — ——— A^^-

996-7570 f 11 ̂«

ARIOI993



GSX SERVICES. INC. INDUSTRIAL HYGIENE EXPOSURE MONITORING REPORT FORM
• " ••• :•• - •<;.- •-

FACILITY/AREA DATE

OPERATION/TASK/ASSIGNMENT / r/
LcAdf*s\ S0*l f'dŝ t P*Û  1 /y*" v̂ f**"'
•fa T'C.efTZt-lVfr"""" F&G,*'L't~*j

t
JOB CUSŜ ICATKDN/TITLE SHIFT

EMPLOYEE-NAME SSN

RESPIRATOR USED? TYPE DURATION

fy N° ///A/3 /̂  Xxi<X
OTHER PPE USED: '

FORM NUMBER PAGE

I °F/
SAMPLE TYPE PERSONAL AREA

OTHER: .̂

SAMPLING DEVICE/PUMP NUMBER

LAST CALIBRATION DATE COLLECTION MEDIA

CHEMICAUS) SAMPLED

WEATHER CONDITIONS ,
OWMU&r- 1&*f jgT* &J*ft jft*

OTHER CONDITIONS

'
SAMPLE SAMPLE TIME

IDENTIFICATION STAflT STOP DURATION
(Min.)

A Wl IKC*. 11:01 4

SAMPLE VOLUME
CALIBRATED LITERS

RATE

J/CfAs

..

SAMPLER CHECKED (TIME. MITIALS)

ENGINEERING CONTROLS/WORK PRACTICE CONTROLS

ANALYSIS
CHEMICALS)

•

CONCENTRATION

:
SAMPLED BY

ADDITIONAL INFORMATION/COMMENTS

DISTRIBUTION:

FACILITY MANAGER -WHITE FACILITY H4S-P»NK
MOUSTHIAL HYGIENE 'YELLOW ' MEDICAL OEPARTMENT-GOLD

SM-7OT (1140)



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD
*/ - • •

•-'-'"'
Job Location:

Ambient Temperature:

Pressure:

Pump*: /fffl?

Average Flow Rate: -2'̂ ^ 7*"— '

Sampling Media-Calibration Method:

c<?mmant* 4 ̂ -̂ c. fiz- 4r

. .AAverage Ftow:

X

Pre-Sample 1.) <JO7O cc/min
Calibration

3.)

Average Ftow

Post-Sample 1.) oU»« cc/min
Calibration 2.) .107 3

$98-7561 (11 89)

Calibrated By: _______________________ Oate

ARIOI995



GSX SERVICES. INC.

* AIR SAMPLING/CALIBRATION RECORD

Pre-Sample l-)fc>7^ cc/min
Calibration

Average Ftow

Post-Sample 1-)JD72k cc/min
Calibration '

Average Ftow:

Location:

Ambtent Temperature: 7-^ "

Pressure:

Pump it:

Average Ftow Rate:

Sampling Media-Calibration Method

¥

Calibrated Byr&LLL._________________ Date



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:

s* ̂Ambient Temperature: m

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

Qonunent,:

Pre-Sample 1.)̂  cc/min \ _ s*
Calibration

Average Ftow

Post-Sample l.)J*' cc/min
Calibration

Average Ftow: ''

CalibratedByiZ_____________________ Date

S.4.7.41 (11 Ml



GSX SERVICES, INC,

- - AIR SAMPLING/CALIBRATION RECORD

Y'/d<u

Ambient Temperature:

gressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method

Pre-Sample 1.) «-c cc/min
Calibration 2.1

Average Ftow

Post"Sampie 1.) ̂J'S cc/min
Calibration

Average Ftow: «_>Cc;lU

Calibrated

596-TM1 (1140)

£fi-~S>(jL, Ib ' dpû >">> ̂~ *Y £.'£/>
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GSX SERVICES. INC.

. - AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method

Calibration 2.) y ̂y^ *
.o.)
4.)/*5?5
6.)

Average Ftow:

Calibrated By:

(11-B9|

P* *

Pre-Sample 1.) /qSa cc/min
Calibration

3.)

Average Ftow

Post-Sample 1.) /̂ 7 cc/min
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GSX SERVICES. INC.

. - . AIR SAMPLING/CALIBRATION RECORD

location:

/.<s* //̂

Pre-Sample 1.) /Wr cc/min
Calibration 2

Average Flow— ——

Post-Sample i.) * cc/min
Calibration

3.)

If* t* *s J

r— . _ . — _ _ _

Calibrated By:

SOft-TSAt

Ambient Temperature:

Pressure:

Pump *:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments: / \



Comments: f
/*/

Pre-Sample 1.)«> cc/min
Calibration 2.) JL/?/ T

Average Ftow

Post-Sample i.) cc/min
Calibration

«6.) 1̂
Average Ftow: ,- xO '̂  T

594-7M1

GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

" ft-'3*

A-T - 3'*̂
Jot> Locatign: /\JfrOP4 ^ . -/.'

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate: / t i <

Sampling Media-Calibration Method

,- xO

Calibrated By: : _______________________ DateOr
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GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

*Ambient Temperature: 70

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comment?: A oJ
/V

Pre-Sample .̂)££)&D cc/min
Calibration 2

6.)

Average Ftow

Post-Sample 1.) ̂iP****? cc/min
Calibration

5.)

Average Ftow:

xt-̂ 'YV̂ --Catibrated By: <&*_________________________ Date <

<-~
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GSX SERVICES. INC. $+*fi * s mi

Ambient Temperature:

Pressure:

0Pump#:

Average Ftow Rate:

Sampling Media-Calibration Method

Pre-Sample 1.) £00*) cc/min
Calibration 2'

1)
5.)

Average Ftow

Post-Sample 1.) /92T* cc/min
Calibration 2.)

6.)
i ca ~i*.\

Average Ftow: ictf 1 ~* '

Job Location:
(

- 5

'

Calibrated &P« £**______________________ Data
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GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location: ,

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:
/

Pre-Sample 1 .} ' cc/ min
Calibratton

3.)4.)
5.)

Average Ftow

Post-Sample 1.) cc/min
Calibration 2.)

3.)
<•)
5.)
6.)

Average Ftow:

/£T>Calibrated By</̂ ^̂ AJ<̂ Vt̂ [̂\ ___________ Date 4

SSW-7M1 (1149)



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location: AveT̂ tofl,

Ambient Temperature:
10'

Pressure:

Pump*: tild̂ n O

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

Pre-Sarnple 1.) cc/min
Calibration

e.) x>n
Average Ftow

Post-Sample 1.) cc/min
Calibration 2.)

3.)
4.)
5.)
6.)

Average Flow:

Calibrated By: CLOft̂ L,̂ . ̂.pŝ Jirf ._________ Date

AR102005



GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

Pre-Sample 1.)
Calibration 2.)

3->
4.)

Average Ftow

Post-Sampie 1.) cc/min
Calibration 2.)

3.)
4.)
5.)
6.)

Average Ftow:

Calibrateday<p.<^ srt^ _____ ' Date

SM-7861 ARI02006



GSX SERVICES, INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

Pre-Sample ^^ C& cc/min
Calibration

(11491

Average Ftow

Post-Sample 1.) cc/min
Calibration 2,)

3.)
4.)
5.)
6.)

Average Ftow:

Calibrated afc-̂ TVyî V̂ . *jC_flteAJL««|\i _____ Date
I
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GSX SERVICES. INC.

AIR SAMPLING/CALIBRATION RECORD

Job Location:

Ambient Temperature:

Pressure:

Pump*:

Average Ftow Rate:

Sampling Media-Calibration Method:

Comments:

Pre-Sample IJ? cc/min
Calibration

Average Ftow oi/w? t-Ac/M

Post-Sampte 1-) cc/min
Calibration 2.)

3.)
4.)
5.)
6.)

Average Ftow:

Calibrated By: CP) PU-0-s ̂ f-Â IMAa /__________ Date

S9A-7M1 (1149)
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METALS SAMPLE PREPARATION

?ile Kama: metl.prp
1. L0<3 IN OF SAMPLES.

digestion procedure, tha instrument/Act, and tha
dilution volume. Label tha glassware with alemants
requested for analysis, as determined from sections
2*4 below* place all samples matched with a single
blank in tha same 9iza volumatrio flask and run under
the same conditions.

A. If tha samples are PVC filters (FWS-B - yellow,
FW3-D - red) ba sura they have been weighed. If
only chromata or chromic acid (hexachroma~Cr VI)
is requested, sand them to Wet Chemistry for
analysis.

B. If the samples are special tubes, sea sections 8
and 9.

2* DIGESTION SELECTION t If tha request is for "Metals",
"fume11, "welding fumes'1, or any combination of metals
EXCEPT insoluble W, Organo Tin, Organo Lead, Ba, Sn,
V, Sb, se, a, Zr, si, Ti, Se, Au, Ag, As, KOH or NaOH,
the samples are digested by tha standard procedure
(3A). Each of tha axcepted metals has its own
digestion, section SB to 5G, or section 8 or 9.

3. INSTRUMENT/ACT SELECTION; If any study asks for Ba,
U, or ia a CASH BASIS study asking for "metals11, the
samples ara givan standard digestion and run on the
Water act.
studies requesting Sr, Li, Lu, La, In, P, Y, or Rb are
digested by the standard procedure but run on tha Atom
Comp 773. _______ __ ______

Bi, Hf, Ru, Rh, Ta, Os, W, Kb, Ft and Ta have special
digestion procedures and run on tha Atom comp 773.

4. FLASK SBLECTioin Except for bulks and wipa/svipa
samples, all others ara placed in a 12S Phillips
beaker, digested and transferred to a volumatrio
flask* Tha volumetric should be 35 ml, unless tha air
volumi. collected is <100 liter and tha sampltt filters,
appear clean, in which case use a 10 ml volumetric*
Tha exception to this is, lead requests from a firing
range, whera a 25 ml flask is used regardless of the
air volume collected.

ARI02009
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NOTE; Do not split up samples from their blank; treat
the entire set alike, which usually means putting them
all in a 25 nl volumetric flasks if any sample in a
study requires it. Alee run all samples matched with
a blank on the water act, if any sample with the blank
requires the water act.

5. FILTER DIGESTION
A. STANDARD PROCEDURE FOR KCEF FILTERS (HA OR AA) I

Place filter in 125 Phillips beaker.Add 2 ml of
concentrated HN03 and heat until tha filter
dissolves and the acid nearly evaporates. Remove
from heat before the acid completely evaporates,
cool and add 2 ml of concentrated HCl (for 10 ml
volumatric use 1 ml of HCl). Boil until the
nitrogen oxide fumes are gone, then cool and
transfer to the appropriate volumetric flask.
(See Section 4) Use the same size volumetric for
all the samples of a study that are paired with
the same blank. Add 100 ul of the 250 ppm
selenium working standard to each 25 ml volumetric
flask and bring to volume with deionized water*
Don't add Se as internal standard in any of the
10 ml volumetric flasks.

B. DIGESTION PROCEDURE FOR Ast Same as standard
procedure (5A), except HNO3 is added in place of

< HCL. Arsenic is more volatile than the other
metals, and the Phillips beakers should be
marked as As, and placed on the cooler corners of
the hot plate. Hark AS on the volumetric flask
and it will be run in the ICP and on the AA also. *

C. DIGESTION PROCEDURE FOR ACT. V. S. Se. Bii Same as
standard procedure (5A) except HN03 added in place
of HCl and camples ere run on the Water act. ———
Place the beakers on the cooler corners of the hot
plate. Use colored 10 ml volumetric flasks
regardless of the air volume.

D. DIGESTION PROCEDURE FOR Be. Zr, fib, Hf, and Au;
Same as standard procedure (Section SA) except
1 ml of HCL and l ml of HN03 are used for each
of the two acid additions. Harx these metals cn
the volumatric flask and the samples ore run on
the Water act foe all mctale except Hf which is
ran on the Atom Comp 775.

E. pICESTIOH PROCEDURE FOR Se: Some as standard
procedure (5A) except HNO3 is added in place of
HCL. Do not add selenium standard. Hark Se on
the volumatric fie.,*. 4ft I 020/0



-3-

P. Digestion Procedure for T^i For this, a special
reagent must ba prepared* Diasolva 40 grams of
ammonium sulfata in 100 ml of concentrated
au If uric acid. Placa the sample in 129 ml
Phillips beaker* Add 2 ml of concentrated HN03,
heat and evaporate to 1 ml then add 6 ml of tha
ammonium 3ul£ate/H2S04 raagant plus boiling chips
and reflux over high heat (200 degrees C) for 20
minutes. Transfer to a volumatric flask (Section
4). Mark Tio* on the flask and the samples' ara
run on the water Act*

G. DIGESTIOjf PROCEDURE FOR NaOH and/or KOHt
If only these ara requested/ place the filter in a
20 ml test tuba. Add 10 ml of distilled water and
sonicate for 5 minutes. Mark tha tube and run on
tha Water Act*

H. DIGESTION PROCEDURE FOR Sn; Same as the standard
procedure (5 A) except HCl ia added in place of
nitric acid*

I. DIGESTION OF PVC FILTERS (FWS-B OR FWS-D) «. Place
filter in 123 Phillips beaker* Add 2 ml of
concentratad HN03 and heat. (The filter may
dissolve if it is ona of the poor quality
(PVC/acrylato types) • Do NOT evaporate to
dryness, but after several minutes, cool and add 2
ml of concentrated HCl. (If tha filter dissolved
in HN03 it will repracipitata now.) . Boil until
the nitrogen oxides fumes are aone then cool and
transfer to the appropriate volumetric flask (25
ml if air volume >100 liters, 10 ml if <ioo
liters)*

6. wipa/swipg SAMPLE DIGESTION! Place filter in 250 ml
Phillips beaker with tha fitter- as open as passible.
Squirt approximately io ml of distilled water and
swirl* Add 4 ml of concentrated HCL, swirl and haat
for 13 minutes. Cool and transfer to a 50 ml
volumetric flask* Bring to volume with distilled
water*

7. BULK DIGESTION i Hark and weigh sampla into a 125 ml
prewelghed Phillips beaker.
A* Paints - weigh 10*20 drops (approximately 0.2 g)
B. Paint chips * separata the paint chips from rast

of tha samples and weigh about O.ig of chips.
C. Metal wire pieces, solder (For solder use HCl only

to digest). Scrape off oxide, then
0.03 grams*
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D. Sand - weigh about 1 gram.
E. Liquids - water can be run without digestion. For

ether liquids,'use 1.0 ml aliquot.

F. Host bulks - weigh about o.l gm of a
representative sub sample of the homogenized
bulk.

Bulk Digestion Procedure s
Add 4-6 ml of concentrated KKOj (except for
eolder) and reflux for 1 hour.
Cool and add 6 ml of concentrated HCl, reflux for
10 mins, then heat until fumes are gone.
Transfer to a 100 ml volumetric flack.

8. pISCELLAKEOUS SPECIAL METHODS I

A.
Mercury samples are either dosimeter badges or
glace tubes filled with either hopcalite or
hydrar. Glass tubes are opened by scoring them
above the spun glass and using a cloth towel to
break them. Put spun glass in 25 ml volumetric
flack. Add 1.25 ml of concentrated fiNOj, swirl
and add 1.25 ml of concentrated HCl. Let stand
for 1 hour about at room temperature swirling
every 15 minutes* Bring to volume with distilled
water.

' For badges, remove the screen surface with a
hooked metal syringe plunger. Tha opened glass
tubes and descreened badges area treated as
follows:
Empty the contents into a labeled 50 ml volumetric
flask* Add 2.5 ml of concentrated BHOaj jivirl and. , _ ...
add 2*3 ml of concentrated HCl and swirl again*
Let stand for 1 hour at room temperature swirling
every 13 minutes. Bring to volume with distilled
water.
Each flask should be labeled Kg, and run on the
AA.

B. STIBTKE fH*fib)
stibxne 10 collected on special silica gel tubes
impregnated with mercuric chloride, open each
tube and empty its contents into a labelled 25 ml
volumetric flask. Add 2 ml of concentrated HCl
and swirl. Let stand at room temperature for 1
hour swirling every 15 minutes. Bring to volume
with distilled water. The flask .should be AC 1 non i
labelled .Sb, and run on the ICAP. «n I U£U|
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C. INSOLUBLE TUNGSTEN WY
If a MCSF filter sample asks for Tungsten along
with other metals, it is digested by tha standard
procedure (5A) and run on tha Atom Comp 775* But
if "insoluble* or "total" Tungsten is requested
tha following procedure separates and assays
"soluble W" and "Inaalubla W."
Placa each sampla filter and blank in a Buchnar
funnel contaminated sida up. Moisten each filter
with 3 drops of distilled water, apply vacuum
(via a side-arm test tuba) to firmly seat tha
filter, then releasa the vacuum. Add 3 ml of
water to tha filter and allow to stand for 2
minutes. Apply vacuum and draw tha water into
the tuba. Repeat with another 3 ml of water and
transfer tha contents of the test tuba to a 10 ml
volumetric flask. Rinsa tha test tube with 1 ml
of NajSOi (20% w/v) followed by 1 ml of
distilled water, combining these rinses with the
original extract. Dilute to volume. This flask
contains the "soluble Tungsten91 and is run on the
Atom Comp 773. If total tungsten was requested,
placa tha extracted filter in a teflon beaker,
add 12 ml of concentrated nitric acid, cover with
a teflon beaker cover and placa in a 200 degree c
mineral oil bath for 12 hours. Then cool tha oil
bath to 110 degrees C, remove the beaker cover
and allow tha sampla to evaporate to dryness. If
charring occurs add 3 ml of concentrated nitric
aoid and evaporate again* Add 2 ml of
concentrated nitric acid and 2 ml of concentratad
hydrofluoric acid, swirl to mix, return to the
110 degree oil bath and allow to evaporate to
dryness (about 2 l/3 hours). Add 2.3 ml NaOH
(0.5 M) and heat for 15 minutes at 110 °C).

Rinse tha beaker with 5 ml of daionized water and
dilute to volume. This flask contains tha
* insoluble Tungsten" and is run on tha Atom Comp
773.



C. If Si is requested in a bulk/fusion with
i , anhydrous Na2CC>3 in a platinum crucible at &
v^ temperature of 1000 °C with a flux to sample ratio

of 5*1.
Swirl molten mass to ensure complete exposure to
the flux. Transfer to a Phillips beaker with warm
distilled water. Add 2 ml of concentrated KCl and
heat for complete dissolution. Transfer to a
volumetric flask and make up to volume. Run on
the water act.

D. If Si is requested in air or wipe samples dry ash
them in platinum crucibles first at 250 °C, then
increase the temperature gradually till complete
ashing is done. Then cool, add 0*5 g of Na2c°3
and follow the former procedure indicated in C.

E. DIBORANEl
10 ml of 3% hydrogen peroxide is pipetted into
each plastic tube* Discard the glass wool and
quickly add the charcoal, and the tube is capped
immediately* The tubes are allowed to stand for
thirty minutes, then placed for twenty minutes in
an ultrasonic bath* The samples are then analysed
on the I CAP, on the Water Act.

F, ARSIKE;
Score charcoal tube in front of the first (longer)
section and break open. Remove and discard glass
wool. Transfer charcoal to e.io ml conical test
tube and cap it. Remove and discard separating'
section of foam. Transfer eecond section to a 2
ml test tube with & stopper. Just prior to
analysis, add 10 mis of 0.01 M nitric acid to the
test tube containing the first section and 1 ml ef
0*01 K HNQj to the test tube containing the second
section. Sonicate with the ultrasonic for 30
minutes. Then centrifuge for 10 minutes. Then
run on AA*

G. TETRAETHYL LEAD.
PHillips beakers employed are cleaned by refluxing
111 HNOn in them. After cooling, they are rinsed
thoroughly with deionized water.

ARI020U
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Tha portions of charcoal from the samples and
standards are addad to the cleaned beaker, with
the A and B portions being added to separate
beakers. A 3 ml portion of concentrated HK03 is
added to aach beaker, the beaker is covered with a
watch glasa, and tha solution is heated for 30 to
43 minutes* Tha watch glass is rinsed into tha
beaker and removed. The solution is evaporated
down to l to 2 ml. Tha beaker is cooled and the
solution is transferred to a 10 ml volumetric
flask; the charcoal is rinsed wall. Tha solution
ia made up to volume. Analysis ia dona by atomic
absorption.

H. ORGANO TIN I
First open and remove front fiberglass filter and
placa in 20 X 130 mm screw cap tubes. Add 10 ml
acetonitrila volumatrically and 10 ul acetic zcid
and cap, Ultrasonicata for 30 minutes. Use jt.ima
procedure for desorption of the front portion and
tha back portion of the sorbent tube. Analysis is
dona by tha AA-

I. Soluble/Insoluble Elements
Place the filters in a 123 ml Phillips beaker. Add
10 ml DI water and sonicate for 13 minutes.
Transfer the liquid to a filtration flask fitted
with a MCEF filter and filter collecting tha
filtrate in test tuba. Dilute the filtrate to
volume with DI water and analyze as soluble
portion of the sample. Remove the MCE? filter from
the filtering apparatus and placa tha filter in
tha Phillips beaker with original filter. Digest
the filtrate according to tha method appropriate
for tha element requested.

ARI02QI5



. * Jarrell Ash ICAP 9000
«Equip Coda 79 0»

\^y File Name: Metl.ina ; \
• i .

ICAP atomic emission spectrometer confiifite of a direct
reading spectrometer, R.F. generator, an ICAP (Inductively
coupled Argon Plasma) Excitation Source and e computer plus
Data Acquisition system.
Starting Up the Instrument!
1. Before starting, make sure the red light of SB and FAT is

fin, the input attenuator dial is on oso and the offset
uial is en 604. the forward power is on. and the load
control tuning is on Automatic and the automatic forward
power control dial is on 278.

2. Turn the Argon gas line on, to read a pressure of 50
: lb/m2.
3. Turn the water line all the way on.
4. Turn the LPM Coolant switch up and the Plasma LPM switch

up and the sample LPM Knob counter-clockwise.
K '

5. Turn^the two perifitatic pumps switches on and make sure
; ; , they read 600 (rinse) and 575 (sample) respectively.

6. Go back to the cample LPM Knob and continue turning it
counter-clockwise till the ball stabilizes.

7. Lift the line and Control Switches up and wait for 1 min.
8. Press the RF button on and a red light will show, wait

for another min.
9; Switch on the autosampler and make sure that its probe is

immersed in the rinsing tube.
io. Turn the sample LPM Knob all the way clockwise".*
11* Turn the RF Power Knob till the indicator reads 0.5 Kw,

push the igniter red button and keep turning the power
knob up till the torch lights, then reduce the power down
to 1.0 Kw and then change the automatic power switch from
manual to automatic, and turn the RF Power Knob up again

> ^ all the way,
V

12. Slowly start turning the sample; knob counter-clockwise
till you start seeing the balljjcoming up, then turn the
Plasma LPM switch down, continue-turning the sample knob

v . counter-clockwise till the ball" stabilizes.r-<C* «*
13. Turn RF Power Alarm switch to read 6 o'clock.
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14. Wait* 30 min for the instrument to warm up

Computer flfid Data Acquisition System:

1. Turn computer ON.
2. Hit ESC and keep on escaping until you gat to write

Autotest and then enter. Now your computer is ready
to ba used for Yttrium and profiling.

15. Checking the Flame with Yttrium: Fill a test tuba with
approximately 1000 ppm Yttrium soln* « made up by
dissolving approximately 0.4106 g Yttrium Nitrata
Fantahydrate / 100 ml deionized watar» put tha tuba in
any position in a rack. Type Autotest, Enter, Hit M to
move, type the x<y and tha rack # of your test tuba
position and tha rack coda is always 21. Check the flame
symmetry and intensity. If not right, adjust with tha up
and down or left and right position knobs Inside the
instrument compartment. Type, R, for rinse and fast
forward the flow in the pump f off about 60 sec to get rid
of tha Yttrium*

16. Profiling tha instrument:
A. Fill a test tube with approximately 13 ppm Fa soln.

made up by diluting tha 1000 ppm standard Fe soln.
with daionized water, put tha tube in any position in
a rack.

B. Get the probe in the Fe soln and hit Q. Press any
kay, type WICS, Entar, get to Analyze New Sample,
Enter, Choosa the Act you want (Norm or Water),
antar, move to Doug option, Entar. Go to reprofile
spectrophotomater, enter. Enter PCN f which is 37
for Fe. when aaked for Automatic Profile, choose N.

C. Write down tha starting position of tha red
indicator, calculate 30-90% of this reading and the
naw reading will be the value at which you are going
to profile.

D. Turn tha micrometer till tha red indicator goes to
zero, then turn it in tha opposite direction till tha
red indicator reach the predetermined profiling
valua, write down tha micrometer reading (Rl) , keep
turning the micrometer till you will go to the
maximum deflection of the red indicator and come back
again to tha same predetermined profiling value, take
the micrometer reading (R2). Than take the average
(Rl + R2/2) . Correct tha micrometer to read the
average valua for your profiling.

B* Hit ESC, answar N for reprofile another channel,
enter reset auto a ampler to rlnso.
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17. Editing Your Travel

A* Write cd/wics and enter twice, write WICS and enter ,
go down to F7 (define autosampler,try) and enter,
answer N for use common standard, go down to read
tray from disk and enter, choose a file which has the
same act you want to run (Kens or Water) and enter,
go to new tray configuration and inter, change rinse
time to 47 and enter, change delay time to 76 and
enter, go up to cups and write down the No. of cups
in your rack, correct No. of restandardization to Ko.
of racks +1, go to repeats and hit 3, then hit
escape, go to edit rack data fl and enter.

B. Edit your cups in rack'f l , by writing the standard
f or sample f and when you finish the first page go
to the second page by hitting page down (Pg Dn),
after last entry hit ESC, ESC again, go down to save
current tray and enter, then go up to print current
tray and hit enter, get two copies of you tray.

18. Running the Samplest GO to Main Menu
Make cure correction for interferences are off, and the
delay time is corrected to 78, oo up to store to new file
and -enter, choose an existing file with same date and
enter, go up to use autosampler and enter, find todays
tray and enter and answer no to any command and enter.

19. Making up the Standards:
A. KOFLM ACT Standards:

N-l Blank «fi ml cone. HC1/100 ml deionized H2O».
N-2 Ca, Cd, Co, Cu, Kg, Mn, Pb, Zn
N-3 Al, Fe, Ho, Ni, fib
N-4 As, Cr, Se
N-3 Bn

B. WATER ACT Standards!
w-IBlank «8ml cone. HCl/loo ml deionized HaO»
w-2 Ba, Ca, Cd, Co, Cu, Kg, 8b, Zn, Mn
w-3 Al, fie, Fe, Mo, Ni, Sb, Ti, Zr
W-4 As, B, Cr, Se, Si
W-5 U, V
W-6 AU, 6n
W-7 Ag
W-6 Na, K

C. To male* up standards , 0.5 ml of stock solution in
pipetted in to a 50 ml volumetric flask. After all
the metalo are in the flask add 4 ml HCl (except for
W-5 and K-7 which is 4 ml HNO3) and bring to volume

j with deionized water. All concentrations are 10 ppm
i except Cu, Zn, Ca, Al, As are 5 ppm and Cd, Cr, Se,
| Be, B, V, U, Ag and Na are 1 ppm.
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Date Correspondence

February 8, 1991 Letter from M. Travers, de maximis, inc. to C. Manning,
EPA-Region III summarizing activities completed to sample
and analyze the non-vegetated areas and areas of
accumulated debris

February 20, 1991 Letter from M. Travers, de maximis, inc. to C. Manning.
EPA-Region lit transmitting force majeure report to cover
loss of GSX/Laidlaw site manager/QA/QC officer to active
duty during Persian Gulf War

February 27, 1991 Letter from M. Travers, de maximis, inc. to C. Manning,
EPA-Region lit transmitting information relative to
performance of stabilization of hazardous materials on-site

February 28, 1931 Letter from M. Tracers, de maximis, inc, to C. Manning.
EPA-Region III describing protocol used to evaluate site
materials as 'mixed wages'

March 12, 1991 Letter from M. Travers, de maximis, Inc, fc C. Manning.
EPA-Region III regarding additional SCDHEC informational
requirements from Chem-Nuclear

March 15, 1991 Letter from M. Travers, de maximis, inc, to C. Manning,
EPA-Region III regarding stabilization of materials at
Pinewood facility and potential project delays

March 19. 1991 Letter from M. Travers. de maximis, inc. to C. Manning,
EPA-Region 111 regarding notification by Pinewood facility's
management that they would no longer accept site
materials

March 21, 1991 Letter from M. Travers, de maximis, inc. to C. Manning.
EPA-Region III regarding clarification of project delays
and Pinewood's termination of receipt of site materials
(with attachment letters)
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